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It was with great pleasure that I received an invitation 
to address you to-night, for clinical medicine and physical 
diagnostic methods are deeply interesting to me, and if I 
may judge by the illustrious name which your society bears, 
such are the chief objects of your study. Interesting to the 
physician as are therapeutic problems, diagnostic ones are, 
I believe, even more so, and, indeed, the latter can alone form 
a rational foundation for the former. 

To the thoughtful mind the search for hidden truth must 
always be alluring, and the process of reasoning by which 
we arrive at a diagnosis is a delightful mental discipline and 
exercise. Hence, causas morborum cognoscere will always be 
the physician’s watchword, not only because thereby he can 
better relieve sickness and suffering, but almost as much for 
the pure joy of knowing the truth. 

Animated thus by a keen interest in every method which 
promises to reveal new truth the profession have been deeply 
Interested in the diagnostic use of the Roentgen ray ever 


* Read at a meeting of the Lennec Society of the Johns Hopkins 
Hospital, February 28, 1910. 
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since the discovery of its ability to transluminate the body 
and reveal to us the condition of otherwise hidden organs, and 
physicians have hoped by its aid to attain with less danger 
to that certainty which our surgical brethren seek for (but do 
not always find) when they supplement their diagnostic skill 
by the knife, which lays bare to their physical eyes those 
cavities whose condition they have sought to discover with 
their mental vision. 

It is but a few years since Prof. Roentgen discovered the 
rays that bear his name, but all over the world physicians have 
been studying its application to medical diagnosis, and have 
already greatly enriched our art and science thereby. 

To no part of the body is it more applicable than to the 
thorax. None is so easily penetrated by the ray, none con- 
tains organs of such vital importance, or whose diseases make 
such frequent demands on our diagnostic skill, and it is 
therefore no wonder that students of the diseases of the lungs, 
despite the costly and cumbersome apparatus, have looked 
to it for new light upon the problems with which they deal. 

At the same time this very cumbersomeness and cost have 
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retarded its general adoption by the profession, and only 
in large hospitals and by a relatively few specialists in X-ray 
work, or in pulmonary diseases, has it been in sufficiently 
constant use to allow of drawing conclusions as to its utility 
in everyday diagnostic work. 

Hence, when I was asked to speak to-night to this society, 
which is connected with a medical school justly celebrated 
for its diagnosticians, a society composed of men all of whom 
are deeply interested, and constantly busy, with diagnostic 
problems, I felt that it would be appropriate to speak to you 
of the use of the X-ray in the diagnosis of pulmonary tuber- 
culosis. Having used the fluoroscope daily in all my pul- 
monary diagnostic work for the past ten years, I have been 
able, in the first place, to master its technique, and, secondly, 
to form definite impressions as to its utility and limitations, 
and possibly my views on these subjects may be of interest 
to you. 

In our large hospitals where there is an expert in charge 
of the apparatus, or in the office of the especially equipped 
X-ray specialist, radiography, or photography with the X-ray, 
has, as you all know, been rendering valuable service for a 
number of years, its claims are recognized and it has come 
to stay, so I shall not here enter into this phase of the subject, 
heing satisfied that my audience does not need to be convinced 
of its value, having seen the skilled work in this line done in 
the Johns Hopkins Hospital. 

What is interesting the profession to-day is the question 
as to whether the X-ray is applicable in the private work of 
the physician, either specialist in lung diseases or general 
practitioner. 

All over this land are many men ready to spend money, 
and a smaller number willing to give time, to master this 
new diagnostic art, if only they can feel sure that it offers 
them a really practical aid in the study and treatment of 
their cases of lung trouble. 

Having, as a general practitioner, and as one interesting 
himself especially with pulmonary troubles, used it extensively, 
[ may be able to throw some light on this question. 

The satisfaction which a physician will get from the use 
of the X-ray in his private work depends, then, on three 
things; first, the frequency with which he makes use of it, 
or, in other words, his thorough familiarity with the appa- 
ratus, second, the kind of equipment he gets for it, and third, 
the form (fluoroscepe or radiograph) in which he uses it. 

As to the frequency of its use, just as no one would expect 
the doctor who only uses percussion or auscultation at long 
and irregular intervals to be able to properly master their 
intricacies, so with the X-ray, the doctor who expects to 
master it and get valuable aid from it must make use of it 
daily and systematically. He who only expects to look at an 
occasional case will derive no benefit from it and will soon 
give it up in disgust, since he will never reach the point 
when he will see with it easily and clearly, or be able to in- 
terpret his findings correctly. Therefore, the general prac- 
titioner who sees relatively few cases of pulmonary tuberculosis 
will be apt to find it of little use, and his time would be 


better spent in a complete mastery of the regular methods, 
which are so easily and so often slurred over, and which, 
properly carried out, are capable of giving him far more 
assistance than can the X-ray, save in exceptional instances 

For those, on the contrary, who do much diagnostic work 
and thus see such cases often, or for those who devote them. 
selves especially to diseases of the lungs, the case is different. 

Here, if the doctor will provide himself with proper appa- 
ratus, and a proper dark room for its use, and will carefylly 
examine every case which comes to him, he will soon begin 
to get from it information that will surprise and delight 
him through the light it throws upon the case, and oo 
very sure that he will never again give it up in his work: 
indeed, the experience of a friend of mine exemplifies this, 
Having an unsatisfactory apparatus which he used from time 
to time, he was satisfied that fluoroscopy was of little value 
in such cases, but, having had an opportunity to see what it 
could show with good apparatus, he adopted it in his work 
and took time to master it, and now uses it systematically 
and is a convinced believer in its great value. 

I have also said that it depends upon the apparatus which 
the physician gets, his mastery of it, and as to whether he 
uses the radiograph or the fluoroscope. It need scarcely be 
noted that a thoroughly well-made and reliable apparatus is 
essential, and good apparatus for this sort of work is ex- 
pensive, a satisfactory outfit costing from $350 to $500. 
Moreover, it is a sine qua non that the doctor have at his 
disposal a special dark room, or that he be able to render 
his consultation room absolutely dark—satisfactory results in 
a room not so darkened not being possible. In our crowded 
cities where office rent is high it is often difficult to have a 
special room or to arrange an office so that it can be abso- 
lutely darkened, but with a little trouble it can be done in 
any case and at no very great expense. 

Again, the question of the use of the static machine or the 
coil is to be considered. While I personally use and prefer 
the former, the latter is more popular and probably the best 
for general use. 

The static, it is true, gives a very steady light and the 
tubes used can be less costly and will last much longer, but 
the machine is notoriously hard to manage, demands a dry 
room, unless thoroughly understood will go on a strike in 
hot, damp weather, takes more place, and must be run at 
from 500 to 600 revolutions per minute— 


a high rate of speed 
to give satisfactory results, which is apt to make one’s neigh- 
bors complain. Hence, in the modern doctor’s crowded office, 
the coil is probably the more satisfactory. 

Finally, the feasibility of its use depends upon whether 
the doctor decides to use the radiograph or the fluoroscope. 
As is well known radiography is the recording on a photo- 
graphic plate of the X-ray picture, fluoroscopy is the study 
of the shadow picture on a proper fluorescent screen. 

Personally, I believe the former is not suitable for use 
by the physician himself, and consider the latter as especially 
adapted to a doctor’s personal use. I have in a recent book’ 


*Klebs’ Tuberculosis, pp. 269 et seq. 
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expressed my views fully on the subject, and cannot make 
myself clearer than by quoting what I have there said: 

4 While, however, the radiograph can at times recognize lesions 
undiscoverable by the fluoroscope, the difficulty is that the expert 
diagnostician is rarely an expert radiologist, or vice versa (or 
has time to become so, nor is the radiologist usually expert in the 
refinements of physical diagnosis). 

“Moreover, the apparatus for radiography is so complex, the 
vechnique so elaborate, the time required so great, and the proper 
development and interpretation of the plates a matter of such 
special skiil, that its use will necessarily remain confined to 
X-ray specialists to whom the patient will be sent by his physician 
for study and report. 

“On the other hand, fluoroscopy, while in certain cases not 
eiving as early information as radiography, gives immediate in- 
formation of great value, is much less time-consuming, the 
apparatus and technique is much less complex and expensive, and 
the interpretation of the findings very much simpler, so that the 
physical diagnostician can easily adopt it in the routine examina- 
tion of his cases without loss of time. 

“Moreover, it not only gives him assistance in early diagnosis, 
but it will inform him of the topography of the disease and can 
visualize to him, as can no other procedure, the condition of the 
OS While the radiograph gives such fulness of detail 
that it is difficult, even for an expert, to distinguish at times 
between normal and pathologic shadows, the picture given by 
the fluoroscope shows none of those misleading “‘ normal” shad- 
ows, and is thus much easier to interpret. Correct information 
as to alterations in motion can only be obtained by it and except 
for the detection of deeply seated small foci of a % inch or less 
in diameter, fluoroscopy is most satisfactory. 

“Holzknecht says that in chest examinations radioscopy must 
be the method chiefly used, and F. Kraus, one of the best-known 
diagnosticians and clinicians, holds similar views. In short, the 
writer believes that the use of radiography will be confined to 
the X-ray specialist, and that the physician, through want of time, 
will most advantageously use the fluoroscepe.” 


DragNostic VALUE IN DISEASES OF THE CHEST. 


As a means of early diagnosis the fluoroscope, while useful, 
is, save in the case of bronchial gland shadows, by no means 
equal to an expert use of our standard physical diagnostic 
methods. I realize that many X-ray specialists will differ 
from this view, some maintaining that it is a far earlier 
means of diagnosis, but I am satisfied that this is chiefly due 
to the fact already noted, that the radiologist is rarely an 
expert physical diagnostician. In Germany, where several 
distinguished diagnosticians have used the X-ray freely, ex- 
treme claims for the early diagnostic value of the ray are not 
as common as in this country. We are all familiar with the 
ease with which the physician, unless he is specially interested 
in physical diagnosis, can overlook slight but significant 
changes yielded by inspection, percussion or auscultation. 
Hence, the statement that any given case was negative on 
physical examination and showed shadows with the X-ray is 
of no great value unless you know who made the physical ex- 
Indeed, I know of a case where a skilled radiol- 
ogist with no special physical diagnostic skill made great 
claims of early diagnosis until he began to examine cases 
sent him by a notably careful physical diagnostician in a 
northern city, when he was surprised to find that the superior- 
ity of his method over standard methods was lost. 


amination. 


JOHNS HOPKINS HOSPITAL BULLETIN. 


To quote again from myself, “the writer has not found 
that it can antedate rough inspiration, feeble breathing or 
slight vesiculo-bronchial breathing, as it must, if it is to 
precede physical signs, and when it is recalled what are the 
pathologic conditions which produce these slight changes, it 
seems most improbable that they should cast shadows.” 

If we ask, however, not whether it is a very early means 
of diagnosis, but whether it is a valuable means of diagnosis, 
I would say yes, most distinctly, and one which I would very 
regretfully give up in my work, and which I could not give 
up without greatly lessening the information I am able to 
gain about any given case. 

Systematically used, it will be found to throw wonderful 
light on our work, and there are few cases, save the extremely 
incipient ones, in which it is not useful. 

Further, as has already been noted, there is no other pro- 
cedure which can give such information as to the topography 
of the disease, while again and again it will call to one’s 
attention slight foci of trouble which would otherwise have 
been overlooked. 

Before entering upon a consideration of the changes found 
in the different stages of tuberculosis I must refer for a 
moment to one or two essential points of technique which I 
consider indispensable if satisfactory results are to be ob- 
tained, although I will not here have time to go fully into 
the matter as I should like to do. 

There is no diagnostic measure in which it is more essen- 
tial to fully master the use of your apparatus, and the first 
few months of fluoroscopy will be well spent if in them one 
thoroughly masters the idiosyncrasies of the electrical appa- 
ratus which one has to use. 

First, then, one must be sure that the tube used has a 
good sharp focus, else the result from it will be blurred and 
indistinct. 

Second, I consider it absolutely necessary that one have a 
convenient means of instantaneously raising and lowering the 
penetration of the tube without taking your eye from the 
screen. Otherwise, if the tube is of high vacuum, many fine 
details will be flooded out, just as with the microscope when 
too large a diaphragm is used, while if the vacuum be too low, 
it will be impossible to penetrate the chest sufficiently to see 
anything well. It is therefore important always to use a tube 
of rather low vacuum with a multiple spark gap or other 
proper apparatus inserted in the positive side of the circuit. 
In this way the light can be raised and lowered at will. 

Third, there must be a proper diaphragm so as to cut 
down or enlarge the illuminated area so that after having 
first examined the picture of the whole thorax, a smaller 
portion can be isolated and studied alone, thus bringing out 
details otherwise invisible, this being especially important 
in the comparison of the two apices. 

Fourth, the fluorescent screen must be large enough to 
contain the shadow of the whole thorax at once, and therefore 
should be at least 12 by 16 inches, and better, 16 by 24 inches. 
The cameras usually sold with the screens on the market are 
worse than useless if we have a dark room, and if we have 
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not a dark room we might as well not try to do the work. 
The screen should be framed in wood, with a convenient 
handle in the middle of the long side as it is then easy to 
handle and can be held up to the chest and studied as one 
would study any picture. 

Fifth, for the safety of the operator and to keep the room 
dark, the tube must be in a protective and opaque box which 
is lined with lead, with an opening which can be diaphragmed 
down, in one side, opposite the anode, and the tube must be 
held on a perfectly steady stand which can be easily and 
quickly raised and lowered during use, if the patient is to 
be examined erect, which is much preferable. 

Sixth, the patient should be at least 2 fect from the anode, 
and further is better, as it lessens distortion. The transverse 
diameter of the patient’s chest and the surface of the fluoro- 
scope must be exactly at right angles to the course of the 
X-rays to avoid distortion, save during oblique radiation. 

Seventh, the doctor should spend at least 5 minutes in the 
absolutely darkened room before starting the machine so as 
to render his eye sensitive, as one who comes out of the light 
into the X-ray room is for some time entirely unable to see 
properly. 

Kighth, it need scarcely be noted that a complete familiarity 
with the normal picture is essential if pathological changes 
are to be recognized and understood, and that the physician 
should follow a systematic routine in his examination of the 
fluoroscopic image. I have found the following useful: 1, 
comparative size and shape of the two lung areas; 2, course 
and angle of the ribs; 3, sternal and mediastinal shadows; 
4, position, size and shape of the heart; 5, motion of bases; 
6, costo-diaphragmatic angle; 7, size and clearness or shading 
of the apices; 8, any shadows in the body of the lung. 

In studying the changes found in the lung in pulmonary 
tuberculosis it is wise to divide them into those found in 
incipient cases, those in moderately advanced cases, and, 
lastly, those in advanced cases. 

Taking up the condition in incipient cases, we find, first, 
no change visible, although distinct but slight physical signs 
are present. This is quite common in really incipient cases, 
although, where the radiograph is used, the percentage of 
such cases will be lessened. However, as Holzknecht well 
says, “'The cases of apical tuberculosis, diagnosticated by the 
X-ray, are anatomically not cases of incipient tuberculosis, 
but old, shrunken foci only showing activity in spots. Such 
cases are clinically, but not anatomically, incipient tuber- 
culosis . . . . The really anatomically incipient cases, i. e., 
conglomerate tubercles and catarrh, are radioscopically un- 
determinable.” 

The converse, that, after a careful and painstaking exami- 
nation of the lungs, no signs will be found in a case that 
shows distinct shadows, is claimed by well-known authors, 
Williams among others, but I do not recall having seen many 
cases in which the findings at the apex were absolutely nega- 
tive, though the X-ray showed shadows, and though deep-seated 
foci in the body of the lung can be found by the X-ray when 
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undeterminable otherwise, and also though bronchial gland tu- 
bereulosis, around the roots of the lung or along the main 
bronchi, can thus be found before they give any physical 
signs. 

Usually, however, the careful examiner will find shadows 
and changes on auscultation and percussion coexisting, and 
corroborating each other, and it is this corroboration which 
the X-ray brings to the results of our regular examination 
that is one of its most valuable features. 

A very early change in incipient cases is what has been 
called Williams’ sign, a limitation of motion of the base 
of the diseased lung, as compared with the good lung, which 
was noticed by Williams, of Boston, in 1897. While this 
is frequently found, I have not found it especially valuable 
save in corroborating the results of percussion of the bases, 
although it does not always agree with this latter. 

When no other abnormality is found upon the screen | 
would not care to put too much weight on the limitation of 
motion of the base alone, but Williams considers it a very 
valuable early sign which can long antedate the appearance 
of auscultatory changes. Again quoting myself, I would 
say that “ diagnostically, a slight limitation of motion of the 
base of one lung would raise otherwise dubious symptoms to 
a higher value and would make a diagnosis which would 
otherwise be impossible. By itself, limitation of motion is 
suspicious but does not justify a diagnosis.” 

It should here be noted that at times the limitation of 
motion is to be seen best in the costo-diaphragmatic angle, 
the angle on the affected side not opening out as fully as on 
the unaffected side. 

APICAL SHADOWS. 

Naturally, the most valuable early sign is an apical shadow. 
Such shadows have unquestionable diagnostic value, and in 
all early cases the apices must be carefully studied, as without 
great care the slight shadows of incipient cases can be drowned 
out and overlooked. 

Therefore it is important to diaphragm down the circle of 
light until it just includes the two apices or only one, while 
care must be had that the anode of the tube is on a level with 
the apex. In this way one apex can be compared very closely 
with the other and slight changes of translucence will become 
apparent which were invisible when the whole chest was il- 
luminated in a large circle of light. 

In order to get a complete view of the apex it should be 
looked at not only with the anode on a level with it but also 
at a higher and lower level, while, by raising and lowering 
the arm, the clavicle can be moved up or down, thus exposing 
otherwise hidden portions. 

Early apical shadows are much better studied from in front 
than behind, though, of course, both aspects must be looked at. 

Again, beginners must be careful not to be misled by the 
shadow sometimes cast by the crossing of the shadows of two 
ribs. 

The French have claimed that the right apex is normally 
less bright than the left, but this I have not been able to 
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verify in my cases. The shadows in incipient cases are rarely 
or never dark; usually we find a grayish clouding of the 
apex which may or may not be accompanied by lessened size 
of the apex area. At times the shadow will extend down 
into the claviculo-sternal angle, but this is rare in early cases, 
though quite the rule in more advanced ones. 

Again, the shadow, though usually involving the whole 
apex, may be limited to one portion, just as we find localized 
spots of apical dullness with delicate zone percussion. Occa- 
sionally the apex will be clear while there will be a small 
spot of shadow in the area of lung covered by the clavicle. 
“As I was writing this I had occasion to examine a case 
which I will here report briefly, since it shows well the 
X-ray findings in a very incipient case. The patient, Mrs. 
W., had a negative family history and an equally negative 
past history, save that in early childhood she had Jarge chains 
of glands in both sides of her neck which only disappeared 
after an attack of mumps. The patient has always been 
slender but never delicate, and has lived under excellent 
hygienic conditions. 

The present history began suddenly, with absolutely no 
prodromata, save pain in the left lung, and the spitting of 
a cupful of blood a month ago. Since that time there has 
been no recurrence, and at present there are no symptoms. 

The X-ray examination, which, in my practice, always 
precedes the regular physical examination, showed a limita- 
tion of motion of the left base, especially in the costo-dia- 
phragmatic angle, and a faint, but distinct, even shading of 
the left apex above the clavicle. 

Inspection showed limitation of motion of the left side; 
also there was slight limitation of expansion on the left. 
Vocal fremitus was moderately increased over the left apex, 
front and back; vocal resonance was unchanged; the percus- 
sion note over this apex was very slightly shortened, and 
auscultation showed very typical rough or “ granular ” breath- 
ing, with a few very fine transitory dry crackles on coughing. 

Here we have a case with extremely slight incipient signs 
in which there already existed fluoroscopic changes; more 
usually so light a case as this would be apt to show no changes 
at all by the fluoroscope. 

The question arises as to what conclusions we shall draw 
when in a given incipient case we find shadows. Do they 
necessarily speak for tuberculosis by themselves? While there 
are no other conditions, save possibly syphilis, that we know 
of which will cast apical shadows, I do not believe that a 
shadow unaccompanied by auscultatory changes can by itself 
justify a diagnosis, although alone it is suspicious and calls 
for close watching of the case. When, however, the shadow is 
accompanied by signs, even if very slight ones, they would both 


£0 to corroborate each other, though, as I have already said, 
the shadow would be diagnostically distinctly inferior to the 
signs. Where one has no shadows but signs, as in very incipi- 
ent cases, the absence of shadows need not cause one in the 
least to doubt the value of the signs as long as the physician 


felt he could rely upon his physical diagnostic skill. 


SHapows ofr ENLARGED GLANDS. 


Diagnostically extremely valuable, and often preceding by 
some time the appearance of physical signs, are the shadows 
cast by enlarged bronchial glands. These are of two sorts— 
those around the roots of the lung and those along the main 
bronchi and their prolongations downward. 

The latter are the more common and are seen in a large 
number of cases as irregular ghost-like masses of patchy 
shadow, often strung out like beads, and radiating downward 
and outward from the third rib and reaching at times nearly 
as low as the diaphragm, though not, of course, in early cases. 
In such cases they are usually seen as faint, ribbon-like, ir- 
regular bands of shadow, marked here and there by conden- 
sations. Those on the left side run so close to the border 
of the heart shadow as often to coalesce with it and to demand 
oblique illumination to bring them out clearly. They are 
usually better seen from in front than from behind, but even 
here they can stand out very clearly on the right side, run- 
ning down from the fourth spine, downward and outward, 
more or less parallel to the inner border of the scapula. Where 
they are pronounced, these gland shadows are apt to send 
off an upward and outward branch towards the apex, as well 
as the downward and outward ones already spoken of, and 
when bilateral they make a sort of butterfly effect or a 
picture somewhat like the gray matter of the dorsal cord. 

A case in which a very small gland shadow was revealed 
which otherwise would have been unrecognizable was that of 
a lady lately examined. She has distinct though incipient 
signs at the left, and to a less degree at the right apex. On 
the screen was seen, one inch to the left of the sternum, partly 
under the cartilage of the third rib, a small, very dark shadow, 
the size of a French bean, with the long axis vertical and 
surrounded by a paler gray zone the size of the end of my 
thumb. This was also clearly seen behind between the spine 
and the inner border of the scapula near its spine. This was 
the shadow of a bronchial gland with a calcified center. In 
this connection it should be noted that Koehler claims that 
only calcified glands can throw shadows, but while only 
numerous autopsies on early cases could fully settle this ques- 
tion, I am inclined to believe that enlarged but not calcified 
glands can throw shadows, and the gray peripheral portion 
in this case would seem to corroborate this. 

A less common form of gland shadow is one projecting out 
on one or both sides of the sternum at the level of the second 
rib, and rather globular in shape, so as to suggest the shadow 
of an aneurism, though the distinction is not usually difficult, 
as unlike the latter, it does not run down into the auricular 
part of the heart shadow. 

Of course, in incipient cases these shadows are small and 
light, but later get large and dense, though never so large 
as in the adenopathy of syphilis, where they can be very large 
and prominent. 

The réle that such tuberculous glands play as the source 
of infection not merely of the apex, but of the whole sur- 


rounding lung is well shown at times. Very recently I ex- 
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amined a lady who shows a distinct shadow around the roots 
of both lungs, the surrounding area of the lung being clear 
of any shading, although on auscultation the whole left lung 
extending outward from the root was found to be involved in 
an active tuberculous catarrh, lessening as it receded from the 
root. Again very often a slight apex shadow will be con- 
nected with an old, dense gland shadow by a band of shading. 

In examining enlarged mediastinal glands oblique trans- 
lumination, the ray passing from behind to one side to the 
point on the other side, and vice versa, is necessary for a full 
knowledge of the case. In this way we can see the spinal 
column and the heart and aorta separated by a clear strip 
of mediastinum, if it be free. 

Before leaving the subject of the shadows in incipient 
cases I would note that at times in an apparently incipient 
ease we will find old, dense areas of shadow which would 
indicate that the apparently incipient trouble is in reality only 
a reinfection from an old focus. 


FINDINGS IN MODERATELY ADVANCED CASES. 


In moderately advanced cases we naturally find more 
numerous changes, and ones which are more easily and quickly 
recognized. The shadows are increased in density but more 
especially in extent, and are found usually extending as low 
as the fourth rib, and, of course, generally starting at the apex. 
The commonest finding in moderately advanced cases in my 
experience, is a shadow which not only densely clouds the 
apex, but whose lower border runs in an oblique line from 
the outer portion of the clavicle, downward and inward, to 
the sternum at the second, third, or more rarely, the fourth 
rib, a similar obliquity being equally visible behind. Usually, 
the border of this shadow is quite distinct and sharp cut, 
though it may be hazy and the shadow mottled, and, here I 
would note that although some have denied such a distinction, 
I am satisfied that sharply bordered, dense or even shadows 
speak for a more chronic and favorable process, while lighter 
mottled ones with hazy outlines are found in more active and 
acute cases. 

Shadows whose lower borders are horizontal are very much 
less common than those with an oblique lower border, as 
noted. At times the lower border of the shadow, while 
oblique, extends from the middle of the clavicle outward 
and downward, running off at the edge of the outer and 
upper portion of the lung area, though these, being somewhat 
shaded by the pectoralis, are less distinctly seen. Detached 
shadows in advance of the main mass of shadows are often 
seen here and there, and I have quite frequently found an 
area of shadow under the axillary fold on the left side, more 
or less spherical in outline with a tendency to reach inward 
towards the heart shadow. The shadows cast by a thickened 
pleura are distinguished by an even and usually light gray- 
ness, sometimes becoming, however, very dark, their lower 
borders ordinarily being horizontal. 

Pleurisy with effusion throws a dense black shadow whose 
upper border is usually horizontal, though it may be curved, 


and change of position with motion is generally but not al. 
ways present. 

At times the lower border of the area of trouble will be 
marked off by an oblique, narrow, band-like shadow, stretch. 
ing from above and outward, downward and inward, with q 
clear area immediately above it, suggesting a cavity, although 
no cavity exists, while the apex itself will be shaded. The 
lower limit of these oblique linear shadows at the sternum 
is usually the third rib, and I have regretted that I could 
not examine such a case at autopsy to see whether they rep. 
resented a wall of fibrosis, as I have believed. ae 

At times one finds on the back, on the right side, an intra. 
lobular pleurisy beautifully marked out by a narrow, oblique, 
dark line running from above and inward, downward and 
outward. 

As is natural in moderately advanced cases, the base, if 
there be no effusion, is usually free of shadows. 

In this stage the bronchial gland shadows already spoken 
of are much more pronounced and extend further downward, 

Frequently the diseased lung, though not densely shaded, 
and often having no distinct shadows below the third rib, 
will be generally contracted, the outer border being distinctly 
nearer the midline than that of the sound lung, and that 
side of the chest being much smaller. 

At times the lung, despite this contraction, is clear, more 
often it seems, while not shaded, less clear than normal, and 
I have wondered if it were not due to that general condensa- 
tion of lung from the shrinkage that is well known to follow 
lessened function. 

Small degrees of dislocation of the heart, the right ventricle 
showing unduly in the right side, or the heart being bisected 
by the sternum, are common in this stage as percussion has 
long since taught us. Dilatation or hypertrophy of the heart 
‘an also be well seen. 

Where fibrosis is marked the consequent ascension of the 
liver is very well shown, its dome frequently rising up as 
high as the angle of the scapula behind, or the fourth rib in 
front. 

CHANGES IN ADVANCED CAasEs. 

In advanced cases the chief thing looked for is naturally 
excavation, but there is also extensive deep shading and mot- 
tling of large areas of the lung, although even here the ex- 
treme base is usually spared. At times, however, the whole 
lung from apex to base is uniformly darkened usually by 
thickened pleura. 

Where cavities are visible with the X-ray they make a very 
graphic and striking picture; but there seems to be no regular- 
ity in their appearance, for at times large, unmistakable cav- 
ities will be entirely invisible, and, again, small ones, not 
easily recognized by ordinary measures, will show up very 
plainly. 

Cavities, to be visible, must not be too deeply seated nor 
surrounded by too thick a wall of condensed tissue, nor yet 
must the surrounding wall be too thin, and they must not be 
full of secretion. 


sl 
it 
tl 
fi 
a 
n 
a 
n 
u 
| 
a 
fi 
tl 
tl 
0 
; 
i 
is 
t 
t! 
n 
| t 
a 
a 
a 
t 
| 
| 


234 
t al- 


be 
stch- 
th a 
ugh 
The 
num 
ould 
rep- 


tra- 


SEPTEMBER, 1910. | 


When visible they show up as areas of more than normal 
translucence, usually rather circular or oval in outline, and 
aurrounded by a dark area, this dark area usually merging 
more or less gradually into the surrounding lung tissue which 
self is generally irregularly shaded. That cavities smaller 
shan a walnut in size can be certainly recognized by the fluoro- 
scope I do not believe. 

Bronchiectatic cavities, when typical, show a more or less 
iform clear area surrounded by a narrow, dark wall, which, 


fus 
I have 


qgain, should be surrounded by normal, clear lung. 
never been certain of their recognition as I have never been 
able to get the only positive proof of their presence, absence 
of the central clear area followed by its return after free ex- 
pecto ration. 

Dislocations of the heart already frequently visible to a 
small degree in moderately advanced cases, become very pro- 
nounced in advanced ones; dextrocardia on the one hand, or 
dislocation of the heart into the left axilla on the other, 
being frequently seen in fibroid cases. 

In acute cases with no physical signs save hyper-resonance 
and numerous fine, moist and dry rales all over the lung, we 
find no shadows at all, as is to be expected when we recall 
the lesions present in this condition, which are far too small 
to cast any shadows. 

Indeed, again and again do we find evidence of the truth 
of the statement by Holzknecht and others that the X-ray, 
whether radiograph or fluoroscope, can only recognize definite 
condensation of tissue (although one enthusiastic American 
radiologist claims to be able to recognize congestion), and 
since we know that appreciable condensation is not present 
in the earliest stages of tuberculosis, it seems to my mind sat- 
isfactorily proven that the X-ray cannot possibly recognize 
the very earliest changes in this disease as can auscultation. 

These, briefly, are the alterations that you will find in 
the normal fluoroscopic picture when applied to the study of 
your pulmonary cases, and I trust that I have convinced 
vou that the method has distinct value for those who are 
concerned with this trouble. 

True, it will be troublesome to master the technique, but, 
in my experience, in this life only those things are easy to 
master which are not worth having, and he who seeks the 
truth must be prepared to encounter and overcome obstacles, 
and only he who can do this is worthy to find it. 

I have tried to give you an idea of the facts to be gained 
by a study of the X-ray picture in pulmonary tuberculosis, 
and I trust that your future experience with it will satisfy 
you that my view of its value is correct. At the same time 
[ hope that I have not overestimated its worth, and that 
I have made it clear that, as I believe, while useful as an 
aid to a well thought out diagnosis, it is distinctly subordinate 
to our regular procedures as they have been marked out for 
us by the master minds of our profession, by Laennec, Aven- 
brugger, Piorry, Skoda, Walsh, Gerhardt, Grancher, Flint 
and a host of others. 

Roentgen has doubtless added a valuable new weapon to 
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our diagnostic armamentarium, but to the great Leennec still 
belongs, and will always belong, the glory of having laid broad 
and deep the philosophical and technical foundations of the 
diagnostic art, and not till we have well mastered what he 
taught in his great work “ L’Auscultation Médiate,” and are 
capable of making an early diagnosis of Pulmonary Tubercu- 
losis by Inspection, Palpation, Mensuration, Percussion, Aus- 
cultation and a well-taken History, should this newer method 
claim our time and thought. 

At the same time, while I revere these past worthies, whose 
hereulean efforts blazed the way for us to walk in, and while 
we value and cling to the deposit of truth handed down to us 
from the fathers, every broad-minded physician must beware 
lest he be paralyzed by the weight of authority, so strong in 
our profession, and must learn to bring all things intellectual 
to the test of his own reason, nor be slavishly bound by the 
old because it is the old, rather than because it is the true. 
His mind must be kept receptive to any new truth, or so called 
truth, testing its value for himself, and, if proven good, add- 
ing it to the stock of knowledge he holds as a trust for suiffer- 
ing humanity. Only thus can our science and art advance, 
building on the foundations laid by our predecessors and 
adding to it such truths as by patient delving and toil we may 
be able to unearth. 

“Prove all things, hold to the good,” 
find that great “ Via Media ” that should lead as to the truth, 
and whose narrow path is bounded on one side by the sterile 
wastes of the land of slavish acceptance of authority, where 
men with eyes closed cannot see the rising sun of truth, and 
on the other by the mirage haunted sand wastes of the desert of 
thoughtless worship of the new, where deluded mortals spend 


thus alone can we 


their time chasing the mirage of temporary fashion and nov- 
elty, mistaking it for the truth. 

What else does diagnosis mean? 
one from another! to find the happy mean, to know the true 
from the false, the worthy from the worthless. Such is the 
aim of our art; to such a high calling are you devoting your- 


Dia-gnosco—knowing 


selves, and no pains are too severe, no efforts too great if they 
enable you to know the Truth. 

If, then, I shall have helped vou, by what I have said to- 
night, to decide for yourselves as to the value of this more 
or less new claimant for our attention, I shall be satisfied. 
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THE EFFECT OF DIMINISHED BLOOD SUPPLY TO THE INTESTINEs 


The relationship which arteriosclerosis bears to cardiac 
hypertrophy is a problem which for many years has interested 
both clinicians and pathologists; and though a considerable 
amount of work has been done in an endeavor to elucidate 
the matter, the question is by no means settled. Principally 
through the investigations of Hasenfeld (1) and Hirsch (2), 
the idea held generally at the present time is that cardiac 
hypertrophy does not occur in arteriosclerosis unless the tho- 
racic or abdominal aorta or the superior mesenteric artery and 
coeliac axis are involved in the process. Particularly important, 
in these authors’ opinions, is the narrowing of the superior 
mesenteric artery and ceeliac axis. Hirsch still further sug- 
gests that since sclerosis of the splanchnic arteries is not un- 
common in chronic nephritis, disease of these vessels may be 
an important factor in producing the cardiac hypertrophy so 
frequently seen in nephritis, and the cause of which is so 
obscure. 

In spite of the fact that Marchand (3) states that he has 
been unable to confirm the observations of Hasenfeld and 
Hirsch, the idea which these authors announced has been 
quite widely adopted and by many to-day is accepted as a 
proven fact. 

Since the question is really one of great importance and 
since there has been no experimental evidence to confirm this 
opinion, we decided to investigate the problem from the ex- 
perimental. side. 

Two methods of investigation have been adopted: First, 
a study was made of the immediate effect upon the general 
blood pressure of complete oceulsion of the superior mesenteric 
artery and ceeliac axis in dogs; and second, a study was made 
of the effect upon the blood pressure and heart of permanent 
constriction of these vessels in dogs. ‘The latter experiments 
will be reported at a later date. While studying the first 
problem so many questions came up which seemed to require 
elucidation that the scope of the experiments was necessarily 
somewhat expanded and it is the results of these investiga- 
tions which will form the body of this paper. 

In a previous communication (4) we have drawn attention 
to the rise of blood pressure which follows immediately upon 
constriction of the superior mesenteric artery. In this pre- 
liminary communication the technique employed is described. 
All the experiments were made upon dogs under ether 
anesthesia. The blood pressure was taken from the carotid 
artery by means of a mercury manometer. The vessels were 
carefully freed by blunt dissection of the dense plexus of 
nerves with which they are surrounded, and the constricting 
ligatures were placed directly about the clean adventitia of 
the artery. Pinching of the surrounding nerves by forceps 


*Read before the Johns Hopkins Hospital Medical Society, 
March 21, 1910. 


UPON THE GENERAL CIRCULATION.* 


By W. T. Lonecorr, M. D., and A. T. MeCLinrock. 


and pulling upon them produced no changes in blood pressure. 
In these first experiments we believed that the same effect 
which followed occlusion of the superior mesenteric artery 
could not be brought about by compression of any of the other 
branches of the aorta, or by compression of the aorta itself 
below the origin of the superior mesenteric artery. 

Later work has shown, however, that if the cceliae axis js 
occluded as it arises from the aorta precisely the same eleya- 
tion of pressure is observed as when the superior mesenteric 
artery is compressed. In the earlier experiments not all the 
branches of the celiac axis were included in the ligature, 
The experiments now have been repeated 45 times in 14 dogs, 
and always with the same result. The actual rise of blood 
pressure following compression of the superior mesenteric 
artery has varied from 8 to 22 mm. of Hg., of the cccliae axis 
from 8 to 22 mm. of Hg. The average rise after occlusion of 
the superior mesenteric artery has been 13.5 mm. of Hg. and 
after compression of the ceeliac axis 14 mm. of Hg. When both 
arteries are constricted at the same time the rise is about 
doubled and has averaged from 18 to 40 mm. of Hg. It was 
found moreover that the rise in pressure is not transient, but 
may persist for a long time. Thus in Experiment LX blood 
pressure before ligature of the superior mesenteric artery was 
80; immediately after the vessel was tied it rose to 92; at the 
end of one half hour the pressure was 94; at the end of an hour 
98 mm. of Hg. After this time the pressure fell quite rapidly 
to 82 then 64+ and when the vessel was released to 48 mm. of 
Hg. 

It is evident therefore that mere compression of the cceliac 
axis and superior mesenteric artery will cause constantly a 
considerable rise in blood pressure which lasts over some period 
of time. 

The question then arose as to the exact cause of this eleva- 
tion in blood pressure. ‘Two possibilities may be considered: 
First, that the rise is produced by a reflex from the anemic 
intestines; second, that it is due purely to mechanical causes 
and is produced by an excess of blood thrown into the general 
circulation after ligature of the vessels. 

In support of the first hypothesis it might be argued that 
since it is of the greatest importance for the life of the indi- 
vidual that the entire intestine shall be supplied with blood, 
an acute anemia of the intestine might give rise to some blood 
pressure raising reflex in an attempt to force blood into the 
splanchnic area. It is well known particularly through the 
experiments of Litten (5) and those of Welch (6) that sud- 
den occlusion of the superior mesenteric artery both in men 
and animals gives rise to hemorrhagic infarction of the i- 
testines which proves fatal in from 12 to 36 hours. ‘The rise 
in pressure, therefore, might be compensatory, brought about 
by contraction of the vessels of the other viscera, and po* 
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bly of the limbs as well, in an attempt to force blood by the 


struction or through the poor anastomotic circulation of the 
ops 


intestines. 

If the rise of blood pressure were brought about through 
constriction of the vessels of the other abdominal viscera, and 
perhaps of the limbs, there should be a decrease in the volume 
of these organs during the period of elevated pressure. We 
have thus placed the left kidney in an oncometer and have 
watched the effect of compression of the superior mesenteric 
artery and cceliac axis upon the volume of the organ. As may 
readily be seen in Fig. 1 the kidney does not increase in size 
as it should if there were a constriction of the vessels, but on 
the other hand dilates, often very slightly, yet always per- 
ceptibly when the superior mesenteric artery and coeliac axis 
are compressed. The volume of the kidney starts to increase 
almost immediately upon compression of either artery, rises 
to'a certain height and remains at this level until the artery 
is released when the volume falls quite rapidly to the original 
level. 
and during this time occlusion of the ceeliac axis is brought 
about, a secondary rise takes place in the volume of the kidney 
corresponding exactly to the time of constriction of the cceliac 
axis. It could thus be shown that the increase in the volume 
of the kidney was directly in proportion to the amount of 
blood eut off from the splanchnic circulation. 

An oncometer was then placed on the hind leg. 
striction of the superior mesenteric artery or cceliac axis or 
both vessels, there was, in this instance again, a slight but 
The effect of con- 
striction of the ceeliac axis upon the volume of the intestines 
Here again we found that a slight in- 
crease in the volume of the loop ef small intestine placed in 


If the superior mesenteric artery is first compressed 


After con- 


distinct increase in the volume of the leg. 
was then stucied. 


the oncometer followed upon constriction of the cceliac axis. 
These several experiments have been repeated many times in 
nine dogs, always with the same result so that it is quite cer- 
tain that the rise of blood pressure cannot be accounted for 
by a compensatory constriction of the other vessels of the 
body. 

It is surprising, however, that since the other vessels of the 
body do not contract, they should not, on the other hand, dilate 
sufficiently to compensate for the extra amount of fluid thrown 
into the general cireulation. This is particularly astonishing 
in the case of the intestines following constriction of the 
coeliac axis, for as has often been shown, and as we could 
(lemonstrate, it is possible for the blood vessels of the in- 
testinal area to contain enormous quantities of fluid. 

In order further to exclude reflex influences we have cut 
the splanchnic nerves at the level of the diaphragm and later 
studied the effect of constriction of the mesenteric artery upon 
the blood pressure. In three dogs we have noted a slight in- 
crease in blood pressure when the arteries were compressed 
after severance of the nerves, but the increase of blood press- 
re was not nearly so marked as before the splanchnic nerves 
Were cut. Ludwig and Thiery (7) found that the rise of 
general blood pressure which followed compression of the 
abdominal aorta above or at the diaphragm was independent 


of nervous control, for the phenomenon took place after sec- 
tion of the spinal cord in the cervical region. 

The results of these experiments seem to have a very defi- 
nite bearing upon a somewhat similar problem investigated 
recently by Alwens (8). It is well known that occlusion of 
the renal arteries does not give rise to an elevation of blood 
pressure, a fact which we could confirm repeatedly. Alwens 
found, however, that if an even pressure equal to 95-135 mm. 
of Hg. was brought to bear upon one or both kidneys a very 
definite rise in blood pressure took place. This was evidently 
not due to a reflex for the rise in pressure occurred after sec- 
tion of the splanchnic and vagus nerves and did not appear 
if the blood supply to the kidney was shut off by ligature of 
the renal artery when the kidney was compressed. He found 
moreover that the rise of blood pressure following compression 
of one kidney was accompanied by a slight increase in the 
volume of the opposite kidney. He therefore concluded that 
the elevation of blood pressure is of a mechanical nature and 
is occasioned by a slight increase in the total amount of blood 
in the general circulation which is not perfectly compensated 
for by dilatation of the vessels of other organs. This lack of 
compensation seems, however, to hold only for the abdominal 
viscera. Compression of the spleen and intestines gave similar 
though not quite such constant results as compression of the 
kidney, but when the extremities were compressed, the ab- 
dominal viscera seemed capable of caring for the extra amount 
of blood in the circulation and there was no rise in general 
blood pressure. 

The problem concerned is much the same as we have under 
consideration and it would seem very likely that there is a 
lack of perfect compensation on the part of the rest of the 
body when the blood supply is shut off from the entire splanch- 
nic area after occlusion of the superior mesenteric artery and 
celiac axis. There does seem to be some mechanism of com- 
pensation when the main arterial trunks to the limbs are com- 
pressed, for occlusion of the abdominal aorta above the bifur- 
cation may not give rise to any elevation of pressure though 
we have at times obtained a rise of from 2 to 4 mm. of Hg. 
after this procedure. This may be due to the free anas- 
tomosis of the blood vessels supplying the limbs or it may be 
due to a compensatory dilation of the vessels of the viscera. 

So far then as we have been able to demonstrate there is no 
reflex nervous action associated with the rise of blood pressure 
following constriction of the superior mesenteric artery and 
ceeliac axis. 

Since, therefore, the results seemed to point definitely to 
the mechanical rather than the reflex hypothesis, certain ex- 
periments were devised in order to obtain positive proof of the 
truth of this second possibility, namely, that the rise in blood 
pressure is caused by a sudden and persistent increase of the 
blood in the general circulation. The results, however, of the 
experiments of Cohnheim (9) and of Worm Miiller (10) 
upon infusions of saline solution would at first seem to throw 
doubt upon the fact that an increase in the quantity of fluid 
in the circulation is capable of producing a constant or marked 
Cohnheim showed that enormous 


rise in blood 


pressure. 
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quantities of salt solution could be injected rapidly into the 
veins of animals without causing marked or continued rise 
Even ligation of the splanchnic arteries 
He likewise noted that 


in blood pressure. 
did not alter essentially the result. 
after infusion of 1000-2000 ce. of saline solution, the internal 
organs became permeated with fluid, though there was no 
edema of the subcutaneous tissues, while fluid collected in the 
stomach and intestines and was rapidly excreted by the 
kidneys. 

Worm Miiller, /. ¢., stated that transfusions of blood in dogs 
will not increase the blood pressure to any considerable extent 
when the body already contains much fluid. Transfusion, 
however, when the body contains 20 to 30 per cent less blood 
than normal raised the pressure from 25 to 130 mm. of Hg. 
Transfusion when the body contains 25 per cent less blood 
than normal and continued until the body contains 30 to 50 
per cent more blood than normal gives a less regular rise of 
pressure, but finally elevates the pressure to 120 or 175 mm. 
of Hg. 
more blood than normal produces no change in pressure. 

Mall (11) on the other hand has explained the rise of 
pressure following constriction of the splanchnic vessels pro- 


Transfusion when the body contains 30 to 50 per cent 


duced by stimulation of the splanchnic nerves principally 
upon the increase of blood thrown into the general circulation. 
Through a series of nicely planned experiments he was able 
to demonstrate that the rise in blood pressure following stim- 
ulation of the splanchnic nerves was solely dependent upon 
this factor. By withdrawing measured quantities of blood 
from the circulation at short intervals the rise of blood press- 
ure following stimulation of the splanchnic nerves could be 
prevented and vice versa by injection of the same quantities 
of blood during the same intervals the blood pressure could 
be elevated to the same level seen after stimulation of the 
splanchnic nerves. 

The conditions in Mall’s experiments are somewhat different 
from what is obtained when the blood supply to the splanchnic 


When the 


splanchnic nerves are stimulated not only the arteries of the 


area is cut off by simple ligation of the arteries. 


splanchnic area contract, but as has been shown by Mall, there 


is also a constriction of the mesenteric and portal veins. 
Under these circumstances the blood is forced out of the 
portal vein and, moreover, the contraction of the arteries pre- 
vents the flow of blood to the entire splanchnic area. The 
mere compression of the superior mesenteric artery and cceliae 
axis, on the other hand, does not necessarily have any effect 
upon the finer arteries or upon the veins in the splanchnic 
area and besides leaves wide open whatever anastomotic cir- 
culation there may be. As it is at first difficult to reconcile 
the results obtained by Cohnheim with saline infusions and 
those observed by Mall after intravenous injections of de- 
fibrinated blood we have repeated with certain variations the 
main experiments. 

The infusion of 0.85 per cent salt solution in eight dogs 
has given practically the same results as those obtained by 
Cohnheim. The fluid was allowed to run into the external 
jugular vein at the rate of from 170-200 cc. a minute under 
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a pressure equal to one meter of water. Two hundred cubic 
centimeters of 0.85 per cent NaCl produced an immediate 
rise of pressure of 6-8 mm., which lasted only a few seconds 
(Fig. 3). 
gradually in the next few seconds attained the original Jeye), 


The pressure then fell slightly below normal and 


Once, when at the beginning of the experiment the pressure 
was very low, measuring 56 mm. there was a gradual rise of 
30 mm. of Hg. during the transfusion. The highest immedi. 
ate rise was 24 mm. following the transfusion of 500 ce, of 
fluid. 
same result. Compression of the superior mesenteric artery 


A thousand cubic centimeters produced practically the 


during the period of transfusion gave no greater rise in pres- 
sure than before the transfusion was started. Thus in one 
dog the rise before transfusion was 12 mm. of Hg. during the 
transfusion of 500 ce. of NaCl; the rise after constriction of 
the superior mesenteric was 12 mm., exactly the same. 

In connection with these experiments we have studied the 
changes which take place in the volume of the kidney, intes. 
tines and leg in the hope that by this procedure some light 
might be thrown upon the question as to why a more definite 
and persistent rise of pressure does not occur after infusion 
of a normal salt solution. The volume of the organs was 
determined by oncometric readings. 

Oncometers placed on the kidney and intestines showed 
that almost immediately upon the entrance of the fluid into 
the veins the volume of these organs underwent a rapid in- 
crease. The increase in the volume of the leg was much less 
than with the internal organs. The increase in the size of the 
( Fig. 


several injections of 500 ce. of salt solution, fluid, as has beer 


intestines was enormous 3), and at autopsy after 


noted, was found in the small intestines. Fluid had also bee: 
rapidly excreted by the kidney as was evidenced by increasea 
distention of the bladder. It is evident then that the fluid in- 
jected into the veins very rapidly accumulates in the viscera 
and almost as rapidly is excreted by many of these organs. 
Since the intestines appeared to take up a large portion of 
this fluid we thought it possible that by tying the superior 
mesenteric artery and cceliac axis this portion of the circula- 
tion might be shunted out and more fluid would be retained 
in the general circulation. 

[t is necessary to consider here for a moment the collateral 
anastomosis of the intestines. As has been shown by Litten, 
Welch and others, quick and complete occlusion of the 
superior mesenteric artery leads invariably to hemorrhagic 
infarction of the intestines with rapid death of the animal. 
Though the branches of the superior mesenteric artery have 
anastomoses with the inferior mesenteric on the one hand and 
with the coeliac axis by way of the pancreatico-duodenal on 
the other hand, yet these connections are very inefficient for 
physiological purposes and it requires a very high pressure to 
inject by artificial means the entire region supplied by one 
artery through the anastomosis with the other. Litten found 
that it required a pressure of 300 mm. of Hg. to force color- 


ing matter from the aorta through the anastomosis of the 


On this account 


he termed these arteries physiological end arteries. 


superior mesenteric artery into the intestines. 
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Fig. 1.—I. Volume of kidney. II. Blood-pressure from carotid artery. 
At A the superior mesenteric artery was constricted; at B the constriction was released. 
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Infaretions of the intestines following ligation of the supe- 
rior mesenteric artery are, however, hemorrhagic in character 
and it is evident that blood does find its way into the intes- 
tines during the formation of the infarct. This question once 
formed a basis for much discussion. The idea made popular 
by Cohnheim (12) that the blood arrived by a back flow 
through the veins into the infarcted area after thrombosis of 
the artery, was shown to be erroneous, particularly through the 
work of Litten and Welch, though Cohn (13) had previously 
stated that it was through the collateral arterial anastomosis 
that the blood reached the anemic area. 

The following experiments show very clearly that blood 
does enter the intestinal area immediately upon ligation of the 
superior mesenteric artery and ceeliae axis and that the blood 
reaches this region by way of the arterial anastomosis. 

Under ordinary circumstances it could be shown by placing 
a loop of small intestine in an oncometer that pressure upon 
the portal vein is followed by an enormous and immediate in- 
crease in the volume of the intestines with an accompanying 
slight fall in blood pressure (Fig. +4). Compression of the 
superior mesenteric artery on the other hand, produces a 
marked fall in the volume of the intestines. In two instances 
a loop of small intestines was placed in an oncometer and the 
superior mesenteric artery and coeliac axis were then tied off. 
Following the ligature of these arteries the volume of the 
intestines immediately decreased. The portal vein was then 
compressed. Following constriction of the portal vein the 
volume of the intestines slowly increased until it reached the 
normal level; with relief of the portal vein the volume of the 
intestines fell rapidly, but by renewing the compression of the 
portal vein the volume again rose (Fig. 5). 

These experiments demonstrate that immediately after the 
direct blood supply of the intestines, by way of the superior 
mesenteric artery and coeliac axis, is cut off, blood begins to 
flow into the anemic area by way of the arterial collateral 
anastomosis. ‘Though the pressure of the blood in the superior 
mesenterie artery and coeliac axis is lost, still there is suffi- 
cient pressure to force the small volume of blood arriving in 
the anemie area into the portal vein, since there is no increase 
in the volume of the intestines and therefore no appreciable 
accumulation of blood in the intestinal area until the outflow 
through the portal vein is obstructed. 

With the foregoing experiments as a control, .85 per cent 
salt solution was infused into the external jugular vein of 
four dogs after the superior mesenteric artery and cceliae axis 
had been tied. The ligature of these arteries, however, seemed 
to make no difference either in the rise of blood pressure or 
in the amount of fluid which entered the intestinal area; for 
after injection of 500 ce, of salt solution the rise and fall of 
blood pressure was almost precisely the same as in the controls 
where the splanchnic arteries had been left open. It is possible 
that the preliminary rise was somewhat longer sustained and 
the fall more gradual but there was no essential difference. On- 
cometers placed on the intestines showed the same rapid and 
enormous increase in volume as was noted when the arteries 


were open. 


At autopsy the small intestine and spleen were 


found distended and there was thin fluid in the lumen of the 
small bowel. When the spleen was cut, blood spurted with 
some force from the veins. 

In order to exclude the back flow of fluid 
testinal area through the venous channels we have tied off 
the portal vein together with its tributaries as well as the 
splanchnic arteries in two instances and have then infused 
Under these circumstances the accumulation of 


into the in- 


salt solution. 
fluid in the splanchnic region was quite as great and even 
greater than when all the vessels were open. After the trans- 
fusion of 1000 cc. of NaCl solution with beth arteries and 
portal vein constricted, the intestines showed a most remark- 
able appearance. They were quite red and when the spleen 
was cut blood spurted from the mouths of the large vein with 
the same force as it would from an artery. In the portal vein 
the same thing occurred and in one of these experiments the 
blood spurted several inches from the mouth of the portal 
vein when it was cut. This may also be demonstrated by 
actually watching the flow of blood in the severed vessels. 
During the infusion of sodium chloride, after ligature of the 
coeliac axis and superior mesenteric artery, one of the main 
branches of the mesenteric artery leading to a loop of small 
intestines with an accompanying vein was cut. Blood flowed 
from the distal and proximal end of the artery, but only from 
the distal end of the vein. There was no pulsation in the 
artery. If the portal vein is allowed to remain open during 
this procedure the pressure, though it has never been accu- 
rately measured, does not appear to be so great. 

From these experiments it may be seen that owing to the 
rapid accumulation of fluid in the abdominal organs after 
intravenous infusion of salt solution a great excess of fluid in 
the general circulation is obviated and as a result only a 
transient and slight increase in blood pressure supervenes, 
provided the pressure is not excessively low at the beginning 
of the experiment. Under ordinary circumstances after liga- 
tion of the superior mesenteric artery and coeliac axis small 
quantities of blood reach the intestines by way of the collateral 
arterial anastomosis. Infusion of salt solution after ligation 
of the splanchnic arteries causes, through some means, the 
arterial anastomosis to become more effective so that fluid 
accumulates as rapidly in the splanchnic areas when the 
vessels are ligated as when they are wide open. 

It seems indeed possible that after occlusion of the superior 
mesenteric artery some changes in the vessels may take place 
which allow more ready accession of blood by way of the col- 
lateral circulation than occurs under normal circumstances. 
Bier, who has studied this question of collateral anastomosis 
so thoroughly, shows that through the lowering of the resist- 
ance in the anemic area of a limb, by reason of the dilatation 
of the vessels, blood flows more readily through the anastomos- 
ing arteries to the anemic part. Though this seems to be true 
for the limbs, he believes it holds to but a slight extent for the 
abdominal viscera. We have certain evidence, however, which 
goes to show that the same explanation may hold for the in- 
testines. When the ligated superior mesenteric artery was re- 
leased suddenly the pressure usually, but not always, fell 
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considerably below the original level, and in a few instances 
the volume of the intestines became slightly greater than it 
was before constriction. The fluctuations caused by the con- 
traction of the intestines at this time, a condition to which 
Mall has specially called attention, makes it difficult to be 
sure of this point. 

Since the dilatation of the vessels of the abdominal organs 
after infusions of salt solution is sufficient to accomodate large 
quantities of fluid and therefore vitiate any conclusions re- 
garding an increase of fluid in the circulation, defibrinated 
dog’s blood was substituted in the following experiments for 
salt solution. The results of these experiments which were 
five in number were somewhat discordant, but demonstrated 
that it was possible by using certain amounts of blood to raise 
the general blood pressure over a considerable period of time 
and moreover increase the blood pressure raising effect of 
constriction of the superior mesenteric artery and ceeliac axis. 
The blood was allowed to flow into the jugular vein at the rate 
of 
matter. 

Experiment XX V.—Medium-sized dog, ether anesthesia. 
Increase of blood pressure 


100 ce. in 36 seconds under a pressure of one meter of 


Superior mesenteric artery tied. 


upon constriction of coeliae axis. 


After infusion of 300 ec. of defibrinated 


Experiment XX VI.—Increase of blood pressure upon con- 


striction of coeliac axis; of superior mesenteric. 


i 10 mm. Hg. 10 mm. Hg. 
After infusion of 400 ce. of 
Experiment XXVII. 
Before 10,10 mm. Hg. 20, 24, 26 mm. Hg. 
After infusion of 500 ce. of 
10 14, 10, 10, 15. 


Thus in the first experiments there was a distinct increase 
in the total rise of blood pressure following constriction of the 
superior mesenteric artery and cceliac axis after infusion of 
blood while in the third experiment when more blood was 
used in the infusion the rise of pressure was less after infusion 
than before. 

The infusion of blood itself acted quite differently from 
In Experiment XXIV there was a rise of 
pressure amounting to 24 mm. of Hg. one minute after in- 


salt solution. 


fusion of 250 ee. of blood while after several minutes the rise 
amounted to 16 In Experiment XXV the immediate 
rise after infusion of 300 ce. of blood was 20 mm. and after 
In Experiment XXVI there 


was a rise of 7 mm. which lasted only about two minutes. 


mm. 
several minutes 10 mm. of He. 


After tving off the superior mesenteric artery and ceeliac axis 
500 cc. more of blood was infused and the pressure fell rapidly 
from 100 to 88 mm. of He. 

In Experiment XXVIL after infusion of 500 ec. of blood 
the pressure rose immediately 12 mm., to fall in 100 seconds 


to the original level. In Experiment XXVIII there was a 
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rise of 12 mm. of Hg. following infusion of 350 ce. of blood 
lasted 
concluded. 


which for nine minutes when the experiment was 


ilter in- 
fusions of blood very slight increase in the volume of the 


Finally oncometers placed on the kidnevs showe:! 


organ and nothing was observed to compare with the increase 
in the size of the kidney following infusion of equal quantities 
of salt solution. When the splanchnic arteries were tied be. 
fore the infusion of blood was commenced, oncometers placed 
on the intestines showed no change in the volume of these 
organs up to the time when the experiments were completed. 

It may, therefore, be seen from these experiments that the 
results obtained by infusion of salt solution and by infusion 
of defibrinated blood are entirely different. Following the 
slight and 
transitory elevation in the blood pressure accom) anied bv 


infusion of NaCl solution there is immediate but 
rapid increase in the volume of the intestines and kidney, 
Following infusion of blood there is moderate but definite 
increase in the blood pressure and if moderate amounts of 
blood are employed the elevation is sustained some time after 
the infusion has ceased. Occlusion of the superior mesenteric 
artery and ceeliac axis has practically no influence on the 
changes following infusions of NaCl whereas with the blood. 
the pressure remains high and there is no inerease in the 
volume of the intestines. Infusions of sodium chloride do 
not affect the amount of rise of blood pressure following com- 
pression of the superior mesenteric artery and cieliac axis 
whereas with infusions of blood the rise is often ereater after 
the infusion than before. 

The collateral anastomoses therefore act differently under 
the influences of NaC] solution and of blood. There are at 
least two possibilities which may explain the rapid accumula- 
tion of fluid in the intestinal area that takes place with in- 
fusions of salt solution after ligature of the superior mesen- 
teric artery and celiac axis and which does not take place 
with transfusions of blood. It is possible that by the addition 
of salt solution to the blood that the viscosity of the blood is 
sufficiently diminished to allow for more rapid and ready flow 
of fluid through the collateral anastomosis, but it is more 
probable that the important factor is an actual dilatation of 
the vessels by the direct action of the salt solution. 

Schlaver and Iledinger (15) found that infusions of salt 
solution in normal dogs produced marked enlargement of the 
kidney volume with diuresis. Certain kidney poisons, notably 
cantharadin and uranium nitrate, injured the vessels of the 
kidney in such a manner that injections of sodium chloride 
no longer produced an increase in the kidney volume or in- 
creased excretion of urine. 

In conclusion it may therefore be said that compression of 
the superior mesenteric artery and cceliac axis gives rise con- 
stantly to an elevation of general blood pressure which may 
last for at least an hour. This is not dependent upon a reflex 
for there is no compensatory constriction of the other vessels 
of the body and the rise in pressure occurs after section of the 
splanchnic nerves. On the contrary there is a slight com- 
pensatory dilatation of the other organs of the body which, 
however, is not sufficient to compensate for the increased blood 
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pressure. Intravenous injections of salt solution either 


through diminishing the viscosity of the blood or by dilat- 
ing the vessels or through both means increase the efficiency 
of the anastomosis of the splanchnic area after ligation of the 
superior mesenteric artery and ceeliac axis. Intravenous in- 
‘ections of blood do not have this effect and therefore result 
in a sustained elevation of blood pressure due to the increased 
bulk of fluid in the general circulation. The rise of blood 
pressure following constriction of the superior mesenteric 
arterv and coeliac axis is due to an increased amount of blood 
in the general circulation. The pressure remains elevated 
yntil the excess of blood accumulates in the ramifications of 
the splanchnic vessels by way of the collateral anastomosis. 
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THE PHYSIOLOGICAL MECHANISM OF ANAPHYLACTIC SHOCK. 
A PRELIMINARY COMMUNICATION. 
A SUMMARY. 


By Witrrep H. Manwaring, M. D. 


(From the Institute of Physiology, University College, London, and the Lister Institute of Preventive Medicine.) 


The development of the science of immunity has thus far 
been mainly in the hands of investigators, interested in the 
bacteriological, chemical and commercial aspects of the sub- 
ject. The study of serum phenomena in their broader rela- 
tionships. particularly the determination of the deeper- 
seated physiological reactions, of which the serum changes are 
conceivably but superficial indices, are parts of the subject 
thus far largely neglected. Yet it is probable that it is mainly 
through the development of this broader sero-physiology that 
are to come the important practical results of the future, 

As an introduction to a series of such sero-physiological 
studies, | have chosen to investigate certain features of the 
physiology of anaphylaxis. The assumed importance of 
anaphylaxis, in the development of the theory of immunity, 
and the ease with which this phenomenon is studied by the 
simpler physiological methods, have influenced this selection. 

Certain phases of anaphylactic physiology have already 


*Presented before the American Association of Pathologists and 
Bacteriologists, Washington, D. C., May 4, 1910. Summarized 
from the Zeitschrift f. Immunititsforschung, 1910. (In press.) 

It is my privilege to acknowledge my indebtedness in this work 
to the important suggestions of Professor Starling, and to ex- 
press my thanks to his associates in the Institute of Physiology, 
for their cordial encouragement and criticism, that have lent so 
much to the pleasure of my stay in his laboratory, particularly 
to the many kindnesses of Associate Professor Bayliss. My 
thanks are also due to Professor Cushny, for his kind personal 
interest and suggestions. I am furthermore indebted to Dr. 
Martin, director of the Lister Institute of Preventive Medicine, 
for the hospitality of his laboratory and for numerous important 
criticisms, and to Mr. Twort, director of the Brown Institution, 
for the use of his kennels. 


been studied. Thus Besredka, Gay, and others have applied 
sera directly to the central nervous system and nerve trunks ; 
Biedl and Kraus, Pierce and Eisenbrey, and others have in- 
vestigated certain of its vasomotor features; while Auer and 
Lewis have called attention to important respiratory mani- 
festations. It is the aim of the present paper to carry the 
physiology of anaphylaxis, back of the phenomena studied by 
these investigators, to what I believe to be the primary ana- 
phylactic mechanism, a reaction of the tissues and organs 
concerned in protein digestion and assimilation. 

The work herein reported is part of a rather ambitious 
anaphylactic study, involving the use of cats, dogs, rabbits, 
guinea pigs, frogs, turtles, and other forms. Dogs were found 
most suitable for the phases of the work dealt with in this 
paper, and form the basis for this preliminary communica- 
tion. 

These dogs were sensitized by an initial subcutaneous in- 
jection of horse serum, 1 ec. to 2 cc. per kilo. of body weight, 
and were studied about 18 days later, under morphine-chlo- 
roform-ether anesthesia. The anaphylactic shock was in- 
duced in these animals by an intravenous injection of dilute 
horse serum, the most frequently employed dose being 10 ce. 
of 25 per cent serum. 

As an introduction to this work, numerous respiratory, 
blood-pressure, and plethysmographic tracings were made, 
nerve trunks were sectioned, electrical reactions studied, as 
well as reactions to therapeutic agents. This part of the work 


confirmed, in the main, the results of previous investigators, 
though my data led me to look upon the anaphylactic shock 
in dogs as physiologically more complex than Bied] and Kraus 
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have assumed. This part of the work, however, was inter- 
rupted, as soon as it was discovered that all of the phenomena 
with which I was dealing were apparently but secondary and 
tertiary manifestations of a deeper-seated primary reaction. 

This discovery came from attempts to locate the anaphy- 
lactic material in the body. It was shown that a cross 
circulation, continued for about five minutes, between an 
anaphylactic dog and a normal dog, usually confers im- 
mediate anaphylactic properties on the normal animal. 

This proves that part, at least, of the material, formed in 
response to the initial serum injection, responsible for the 
subsequent anaphylactic condition, exists in the circulating 
medium. That the circulating fluid, however, is not the only 
store of this material, is shown by experiments, in which the 
blood of an anaphylactic dog is washed out and replaced by 
normal blood. Although such an animal is left with but 
negligible traces of its original circulating anaphylactin, never- 
theless it may now react strongly to a serum injection. 

The amount of normal blood used in these experiments was 
so great, and the washing-out process was extended over so 
long a period of time, that it is believed, not only that the 
circulating anaphylactin was completely washed out, but that 
the anaphylactin existing in the tissue spaces was also removed. 
It would, therefore, be logical to look upon the non-circulat- 
ing anaphylactin as probably existing in combination with 
fixed body cells, presumably held in those cells in which it 
was originally manufactured. 

In many cases, however, a simple cross circulation between 
two dogs fails to confer anaphylactic properties on the normal 
animal, although the sensitized animal may be shown, by a 
subsequent test, to be highly anaphylactic. This could be 
very easily accounted for by assuming the absence of a suffi- 
cient amount of circulating anaphylactin in the sensitized 
animal to transfer the hypersensitive condition, were it not 
for the fact that occasionally a dog which in itself has ap- 
parently failed to develop anaphylactic properties after the 
initial injection, since it gives no reaction on a subsequent 
serum test, is nevertheless, capable of conferring strong, im- 
mediate anaphylactic properties on a normal dog, by such 
simple blood transference. 

These facts have led me to assume that the anaphylactin 
was not the only factor determining the shock. According to 
this assumption, the reaction would take place only when the 
anaphylactin is supplemented in its action by certain necessary 
conditions in the reacting tissues. 

This view is strengthened by numerous transfusion experi- 
ments. ‘Thus an anaphylactic dog, after recovering from the 
shock of one serum injection, is for some time insusceptible 
to a second serum dose. Nevertheless the blood of this ani- 
mal, transferred to a normal dog, may confer on the latter 
immediately anaphylactic properties. Furthermore a dog 
rendered anaphylactic by transferring to it the blood of a 
sensitized animal, will, after reacting to one serum injection, 
remain insusceptible to a second serum dose, even after its 
blood and the waste products of the reaction have been thor- 
oughly washed out and replaced by a fresh supply of anaphy- 
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lactic blood. The reacting tissues have apparently become 
refract ry. 

To determine which tissues cooperate with the anaphy- 
lactin in producing the shock, a large amount of work was 
planned with isolated organs. The problem, however, proved 
easier of solution than anticipated. If temporary ligatures 
are placed about the aorta and vena cava, above the dig- 
phragm, the upper half of the anaphylactic body will not 
react to a serum injection. The supra-diaphragmatic tissues 
and organs, therefore, are not primarily concerned in ana- 
phylaxis. This rules out at once, the central and peripheral 
nervous systems and nerve endings, the cardio-vascular and 
pulmonary mechanisms, the connective tissue, lymphatie tis- 
sue, smooth and striped muscle as being part of the primary 
mechanism. 

On now releasing these ligatures, allowing the serum to 
pass below the diaphragm, a typical shock may develop. The 
primary mechanism in the dog is therefore sub-diaphragmatie, 
and is presumably to be sought among the sub-diaphragmatie 
tissues not represented above the diaphragm. This confines 
our search at once to the abdominal viscera. 

A removal of the intestines, from the pylorus to the reetum, 
with the attached pancreas, does not prevent the shock. A 
further removal of the stomach, kidneys, spleen, adrenals, 
ovaries, and uterus, all of which can be done in dogs without 
interfering with the hepatic artery, does not prevent it. We 
are, therefore, forced to conclude that the essential primary 
organ, is the only remaining abdominal viseus, the liver. 

Confirmatory proof of the hepatic origin of the anaphy- 
lactic shock is, however, difficult. Attempted removal of the 
liver usually throws dogs into such profound surgical shock. 
as to render them useless for subsequent anaphylactic tests. 
Methods were, therefore, sought to ligate off the liver, without 
interfering with the circulation in other organs. As a pre- 
liminary to such attempts, it was shown that rendering dog’s 
blood non-coagulable by defibrinatien, or by the use of leach- 
extract (hirudin), does not destroy the animal’s anaphylactic 
properties, 

If the intestine is removed, so as to eliminate the portal 
circulation, and if, after the injection of hirudin, a T-canula 
is now placed in the abdominal vena cava leading to the ex- 
ternal jugular, the liver can be readily excluded by simple 
ligatures. Anaphylactie dogs, thus partially eviscerated, do 
not react to a serum injection. On releasing the ligatures, 
allowing the blood once more to pass through the liver, a 
shock may develop. 

This operation, although it establishes the hepatic origin 
of the anaphylactic reaction, does not prove that the liver 
is the only primary organ concerned. Such proof could only 
come from excluding the liver from animals in which the 
intestine is intact. By placing an additional canula in the 
portal vein, carrying the portal blood also to the external 
jugular, this purely liver exclusion can be effected. 

Of the six successful positive experiments of this nature, 


four animals gave no shock with the ligatures closed, but 
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developed reactions on their subsequent release. Two of the 
animals, however, gave slight shocks with the liver excluded. 
We are, therefore, forced to conclude that, in hirudinized 
animals at least, a non-hepatie shock is possible, from which 
we must look upon the intestine with the attached pancreas, 
as constituting a second, primary anaphylactic mechanism. 

That the liver and intestine, however, are not the only 
arily concerned in anaphylaxis, is shown by cer- 
In the partially 


organs prin 
tain modifications of the above experiments. 
eyiscerated animals, and in the supra-diaphragmatie half of 
the intact animal, in which no reaction takes place on a serum 
injection, it was above stated that a shock might develop on 
releasing the ligatures. It was not stated, however, that this 
reaction would a/ways take place. 

If the ligatures are kept closed but two or three minutes 
after the serum injection, a shock usually results. If, how- 
ever, the ligatures are not released till a later period, no shock 
levelops, although a second serum injection now, with the 
ligatures open, will give a typical reaction. 

This shows that there is, either in the blood itself, or in 
the non-reacting fixed tissues, an efficient mechanism for the 
destruction, elimination, binding, or for otherwise rendering 
the injected serum anaphylactically inactive. That this anti- 
anaphylactic mechanism is probably not wholly situated in 
the blood itself, is indicated by experiments, in which a 
sufficient serum dose was mixed with drawn blood, the mix- 
tures defibrinated, and reinjected about ten minutes later. 
On this reinjection a shock developed. 

Which of the fixed body cells cooperate with the blood in 
producing this anti-anaphylactic effect, [ have not as yet at- 


tempted to determine; but work is being planned under the 
hypothesis that the capillary endothelium is the principal! 
tissue concerned in this action. 

[ believe I can best summarize the view of anaphylaxis 
necessary from the above work by defining the acule anaphy- 
lactic reaction in dogs as an explosive auto-intorication of 
hepatic and intestinal origin, which auto-intoxication is modi- 
fied, inhibited and overcome, by a more or less efficient antt- 
anaphylactic mechanism, part, at least, of which is situated 
in other organs. 

As to the nature of this hypothetical auto-intoxication, 
whether it consists of split or conjugation products of the in- 
jected proteid, of liberated hepatic or intestinal enzymes, of 
an unusual amount of the normal internal secretion of these 
organs, or of a special internal secretion peculiar to anaphy- 
laxis, ean only be determined, after extensive histologieal, 
chemical and bio-chemical studies. The facts at present at our 
command do not warrant the formation of even a working 
hypothesis on this point. 

I believe, however, that the facts above presented have a 
broader bearing on serum theory than their meaning in ana- 
phylaxis. The anaphylactic material in the body clearly has 
its meaning, largely in terms of the functional activities of 
certain fixed body cells with which it cooperates. It is possible 
that the other substances with which we have been dealing in 
serology, such as the precipitins, the antitoxins, and the lke, 
are also more complex in their reaction than usually assumed, 
and involve the cooperation of numerous fixed tissues. Should 
this be true, it would necessitate a revision of practically all 
our present serum concepts. 


CONCERNING 
A SUMMARY. 
By Wiirrep H. Manwanine, M. D. 


(From the Konigl. Institut f. exp. 


The most serious handicap to the development of the science 
of immunity has arisen from the impossibility of isolating the 
essential components of an immune serum in a state of suffi- 
cient purity for direct chemical study. Hence, the importance 
of phenomena, closely related to serum reactions, that lend 
themselves to direct experimental methods. 

The phenomenon of this nature, that has been most ex- 
tensively studied, is ihe phenomenon of the activation of cobra- 
venom by the addition of lecithin. A number of years ago, 
Preston Kyes, working in Ehrlich’s laboratory, attempted to 
isolate and identify the products of this cobra-venom-lecithin 
interaction. Kyes first showed that, if an aqueous solution of 
venom is shaken with a chloroform solution of lecithin, the 


‘Presented before the American Association of Pathologists and 
Bacteriologists, Washington, D. C., May 4, 1910. Summarized 
from the Zeitschrift fiir Immunitiitsforschung (1910), Bd. VI (in 
press}. 


Therapie, Frankfurt a/m.; Geheimrat Paul Ehrlich, Director.) 


lecithin solution absorbs the hemolytically active venom 
component. 

He further showed that this absorbed venom produces 
changes in the lecithin solution, with the formation of products 
insoluble in ether, so that on now diluting the solution with 
ether a heavy precipitate forms. Kyes showed this precipitate 
to be strongly hemolytic, to possess, in fact, hemolytic powers 
apparently equal to that of the combined hemolytic effect of 
all of the original components. He, therefore, conceived the 
precipitate to be a combination product of the hemolytically 
active venom component with lecithin, and proposed for it 
the name “ cobra-lecithid.” ‘This initial precipitate he purified 
by an ether reprecipitation from alcohol. 

Kyes’s conclusion as to the nature of this precipitate 1s in 
direct accord with certain fundamental concepts of the Ehrlich 
school of serology. Ehrlich contends that the two essential 
components of an immune serum, amboceptor and comple- 
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ment, produce their prophylactic or curative effects by forming 
an active combination product. The proof that a mixture of 
venom and lecithin produces hemolysis by forming an active 
venom lecithid would, therefore, lend important support to 
Ehrlich’s view. 

More recently, certain investigators have expressed doubts 
as to the validity of Kves’s conclusion. They have pointed out 
that commercial lecithins usually contain comparatively large 
amounts of substances insoluble in ether, either in the nature 
of impurities or degeneration products, which substances are 
usually strongly hemolytic. They have also called attention to 
the fact that many of the artificial lecithin split products are 
also insoluble in ether and hemolytic, and have, therefore, 
felt justified in taking the stand that Kyes’s product is prob- 
ably nothing more than a mixture of lecithin impurities, de- 
generation products and split products, containing no absorbed 
venom, and possessing little or no serological significance. 

The possibility of his precipitate being merely a venom-free 
lecithin derivative was, of course, recognized by Kves in his 
original work. He submitted his product to Liidecke for an 
ultimate chemical analysis. Liideecke reported that its percent- 
age composition was such that the precipitate could readily 
he conceived to be a leeithin molecule from which one of the 
oleic acid radicles had been split off. 

This analysis, however, did not prove the product to be 
venom-free. One has but to assume the active component of 
cobra venom to be a substance chemically similar to lecithin, 
to make its presence or absence in the product indeterminate 
by such chemical means. NKyes was, therefore, forced to rely 
largely for his conclusion on bio-chemical methods, 

He, therefore, performed certain immunization experiments 
with his precipitate with the production of antisera, the results 
of which were such that he was forced to conclude that his 
product does contain absorbed venom. 

Kyes’s immunization work, on which he was forced to rely so 
largely for this conclusion, has been repeated by von Dungern 
and Coca, by Sachs and other workers in Ehrlich’s laboratory, 
and they have been unable to confirm his results. Kyes’s im- 
munizations were done during the earlier stages of his research, 
before his isolation and purification process was perfected, 
while von Dungern and Coca, Sachs and others have worked 
with products isolated and purified by Kves’s final method. It 
is probable, therefore, that this lack of agreement is due to the 
fact that Kves was working with an impure, imperfectly iso- 
lated, mixed product. 

Since, therefore, the immunization experiments no longer 
hold, the question as to the presence or absence of a venom com- 
ponent in Kyes’s product again becomes an open one, At 
Geheimrat Ehrlich’s request | attempted to answer this ques- 
tion. 

One of the objections to Kyes’s work was quite easily met. 
The contention that his product might consist largely of pre- 
formed lecithin impurities and degeneration products was 
shown to be without foundation, since lecithins could be very 
readily freed from such initial products by submitting them to 


a preliminary ether precipitation. After such purification 


lecithins yield apparently normal amounts of Kyes’s produc 
when treated by his routine technique. 

That the point of view that Kyes’s product might be a 
venom-free lecithin split product is a legitimate one, was shown 
by preparing artificial venom-free lecithin split produets jy 
various means, such as by the use of heat, alkalies, acids, ang 
by long standing at room temperature. Although most of the 
lecithin derivatives so obtained possess properties easily dif- 
ferentiating them from Kyes’s preduct, two of them are s0 
nearly identical with Kyes’s product, in all their properties, 
both qualitative and quantitative, as to be practically indis- 
tinguishable from it. 

That lecithin could be split up into such substances, by the 
action of the venom lipase, was shown by experiments in which 
the absorbed venom was washed out of the chloroform lecithin 
solution, before submitting it to ether precipitation. Lecithins 
differ markedly in their behavior toward venom, so that a 
process that will yield an alinost complete venom recovery from 
one lecithin, will give but a small venom return from a second. 
From the three lecithin solutions, however, from which the 
absorbed venom had been successfully and completely recoy- 
ered, an amount of split product insoluble in ether, equal to 
that usually obtained in Kyes’s routine technique, was isolated, 
the product so obtained differing in no discoverable way from 
Kyes’s product, isolated and purified by the routine process. 

This proves that, under the action of the venom lipase, 
lecithins may yield venom-free derivatives closely simulating 
Kyes’s product. It does not prove, however, that Kyes’s prod- 
uct, isolated and purified by his routine technique, is venom- 
free. Proof of this fact was obtained by a quantitative ey- 
amination of the routine waste products. 

To perform this examination, use was made of the insolu- 
bilitv of cobra venom in absolute alcohol. Alcohol dissolves 
lecithin, Kyves’s product, and most of the lecithin impurities, 
degeneration products, and split products. It does not dis- 
solve cobra venom. A treatment of a waste product, when 
necessary after evaporating it to dryness to get rid of chloro- 
form, ether and the like, with absolute alcohol, usually vields 
an insoluble residue, pure venom. 

These examinations, also, exemplified the marked differ- 
ences between lecithins. With one lecithin the absorbed venom 
was recovered practically quantitatively from the first waste 
product, only unimportant traces being found in tie subse- 
With a second lecithin, the first wast 


quent by-products. 


product vielded but a small venom return, the main part of 
the absorbed venom being recoverable from the second by- 
product. While with a third lecithin, the absorbed venom was 
quite widely distributed throughout all the by-products. In 
all cases, however, an amount of venom, apparently equal to 
that originally entering into the preparation, was isolated, 
either from one or the other of the routine waste products, or 
from the combined waste products. The final product, as iso- 
lated and purified by Kyes’s technique, could, therefore, not 
conceivably contain a yenom component, 

The isolation of Kyes’s product gained its original import 
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Fig. 1.--Three muscle cells containing areas of degeneration. : 
Drawn with camera lucida. Oc., 3; Obj., 3; Leitz. 
a 
= 

Fig. 2.—Showing a muscle cell with nucleus, slightly mottled Fig. 5.—Showing the pink mottling of the degenerated area with 
area of degeneration with pink staining fibrillar strands running one small brown point at A. Stained with Lugol's solution and 
across it. Hematoxylin and eosin stain. Drawn with camera examined in water. Drawn with camera lucida. Oc., 3; Obj., 7: 
lucida. Oc., 12; Obj., 8 mm.; Zeiss. Leitz. 
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The proof, however, that Kyes’s product is only a 
cithin derivative in no way weakens the Ehrlich 
hypothesis, that an venom- 
lecithin combination actually does take place, in the Kyes tech- 


ince it is conceivable initial 
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nique, in accordance with Kyes’s original conception, but that 
this initial venom-lecithin union is broken up, during the 
subsequent stages of the Kyes isolation and purification pro- 
cess. 

It would, therefore, be safest, for the present at least, to 
regard venom-lecithin hemolysis as a process quite distinct 
from serum phenomena, neither confirming nor disproving 
existing serum theories. 


A PECULIAR DEGENERATION FOUND IN HEART MUSCLE CELLS. 
A PRELIMINARY REPORT. 


By J. H. Hewrrr, M. D., 
Demonstrator of Pathology. 


(From the Pathological Laboratory of the University of Minnesota, Minneapolis, Minn.) 


For the past six months we have been quite interested in a 
peculiar heart muscle cell degeneration observed in the routine 
microscopic examinations of autopsies. The finding of a 
second case, in a condition quite different from the first, but 
possessing all the distinctive characteristics of the type of 
degeneration, warrants, we trust, this preliminary report, that 


other workers along this line may confirm or refute our 


observations. 

The degeneration in question in our cases can be readily 
seen On microscopic examination in heart muscle removed at 
respectively, 


autopsies. These autopsies were performed, 


eighteen and twenty-four hours after death. The bodies were 
kept in cold storage from a short time after death, until the 
autopsy was performed. It was seen in both instances in 
tissue fixed in 10 per cent formalin and in tissue fixed in 
Zenker’s fluid. 


eosin it is quite readily recognized with the low power and 


In sections stained with hematoxylin and 


appears as a small round, oval, or irregular pale blue area 
inside of a single muscle cell (Fig. 1). No particular cells 
nor particular regions of the heart muscle were observed 
where this degeneration seemed to occur more markedly than 
in other portions. It occurs where there is marked prolifera- 
tion of connective tissue and where there is evidence of pres- 
sure atrophy ; it occurs also where there is no connective tis- 
sue proliferation and the cells appear slightly hypertrophied. 
It also occurs near the endocardium, near the pericardium, 
and deep in the heart muscle. In some of the cells in which 
this degeneration occurs the nuclei are quite prominent (Fig. 
2). in others no nuclei are to be seen. 

With the high power these degenerations show a slight 


bluish mottling, somewhat irregularly defined. Across some 
of them mav be seen fine pink-stained lines that are continuous 
over into the musele cell. These are apparently unaltered 
muscle fibrille (Fig. 2). 


portion 


They sometimes occupy only a 
of the cell, at other times almost the whole of the 
cell is filled with blue staining material, but always enough of 
the cell remains to show that it is a heart-muscle cell. 
Besides hematoxylin and eosin, the only distinctive stain we 


have so far found for these degenerations is iodin in the form 
of Lugol’s solution. These areas when so stained and ex- 
amined in water appear of a terra cotta pink color, somewhat 
mottled and rather irregularly defined, fading away gradually 
at the periphery into the substance of the cell ( Fig. 3). Other 
cells are seen in which this degeneration appears, when stained 
with Lugol’s solution and examined in water, of a blackish 
brown color with a dirty pink base. On washing again in 
water these areas become more and more pink. In many of 
the pink-siained aréas brownish areas may be seen. On 
treating sections stained with Lugol’s solution with water to 
which a mere trace of ammonia is added the pink and 
brownish colors in these degenerated areas disappear: treat- 
ing sections with slightly acidulated water produces no par- 
ticular change. 

As to the nature of this degeneration Dr. Mallory, to whom 
a section was kindly sent by Dr. H. E. Robertson, has ex- 
pressed an opinion, that it is that of a hyaline change allied 
to hydropic degeneration with the presence of some mucin. 
However, Bismarck brown, methylene blue, and toluidin blue, 
which are regarded as selective stains for mucin, did not affect 
these areas in our cases; but this tissue had been fixed in for- 
maldehyde and Zenker’s fluid, which may have been the reason 
for the failure of the stain. 

Sections stained in toluidin blue and thionin show abundant 
large-granuled cells which often are especially abundant about 
With blue the cell 


granules are uniformly blue and resist decolorization with 96 


the blood-vessels. toluidin nuclei and 
per cent alcohol; with thionin the granules have a magenta 
Dr. Mallory thinks these 


are mast cells and the same as described by Lustgarten as the 


color and the nucleus is light blue. 


parasite of syphilis. 

The case in which these degenerated areas were first met has 
the following anatomical diagnoses : 

Gummaia of brain with acute cerebral softening: tertiary 


luetic ulcers of legs; edema and congestion of lungs: chronic 


adhesive pleurisy; arterio-sclerosis; cloudy swelling of liver; 
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hypertrophy of prostate; acute distention of bladder and _ re- 
tention of urine. 
The anatomical diagnoses of the second case read as follows: 


No bacteriological examination, 
Operation wound; acute sero-fibrinous peritonitis; chronic 
adhesive peritonitis; multiple abscesses of liver; multiple 
abscesses of mesentery; chronie interstitial nephritis; edema 


and congestion with acute fibrinous pleurisy of right lower 
lobe of lung; and thrombo-phlebitis of portal vein. 
Bacteriological examination showed a growth in heart’s 
blood of a Gram-negative bacillus, unidentified (not colon), 
Smears from abdominal wound showed a Gram-negative bacil- 


lus and a Gram-positive coccus. 


THE BACTERICIDAL POWER OF THE BLOOD SERUM OF A TYPHOID 
CARRIER, BEFORE AND DURING A COURSE OF ACTIVE 
IMMUNIZATION WITH TYPHOID VACCINES. 

PATIENT CEASES TO BE A CARRIER. 

By IF. M. Meaper, M.S., M. D., 


Instructor in Pathology and Bacteriology, College of Medicine, University of Syracuse, Syracuse, N. Y. 


‘he object of this work was to determine, (1) the bacteri- 
cidal power of the serum of a typhoid carrier for B, typhosus ; 
(2) to observe the changes that occurred in the bactericidal 
power of the serum of a typhoid carrier, during the course of 
active immunization to B, typhosus. This report consists of 
the following parts: 

I. Medical History of the Case. 

II. Report of Observations on Case. 
Conclusions. 
Technique. 


Meptcat Hisrory. 

Mrs. J. L., Native of U.S. 
housework. Admitted to Women’s and Children’s Hospital 
Nov. 10, 1909. 

Complaint.—* Diarrhoea, pain in stomach, and headache.” 


white, age 48. Occupation: 


Service of Dr. John Buettner. 


Family History.—Unimportant. 

Personal [History.— Always well as a child. Went to school 
until 13 vears of age. Never had whooping cough or searlet 
fever. When 18 years of age had typhoid fever, was sich in 
bed two or three weeks. About 5 years ago patient did the 
washing for a family in which a child had just died of typhoid 
fever. When 23 years of age, patient had measles, followed 
by pneumonia, was in bed three weeks, subsequently was 
troubled with otitis media for two vears. 


Head.—For 


Light error of refraction has been improperly corrected by 


many years has had frequent headaches. 


glasses. Hearing not impaired. 
Lungs.—She has had occasional cough and hemorrhages 
for the last 19 years. In January, 1905, she had a cough, lost 
weight, and during the winter had several hemorrhages. She 
was admitted to St. Joseph’s Hospital August 14, 1905, com- 
plaining of pain in her head and back. Physical examina- 
tion showed high pitched respiration and rales at the left 
apex, in the mid-axillary line; on the left side, under the 4th, 
Sth and 6th ribs, hvperresonance, and roughened breathing: 
and at both bases, behind, dull diminished breathing. August 
18, tubercle bacilli, alveolar and columnar epithelium, red 


blood cells, and a few leucoeytes were recorded as found in 


the sputum. On August 28, no tubercle bacilli were found, 
but, alveolar and columnar epithelium, red blood cells, and a 
While at the hospital her tem- 
perature had an evening rise and morning fall; the highest 


few leucocytes were found. 
point reached was 100° F. on two occasions, the lowest 98° F, 
She was discharged September 6, 1905, as improved. She 
had night sweats for two years subsequent to leaving St. 
Joseph’s Hospital. Since then she has had no trouble with 
her lungs, and during the last two vears has had _ several 
ether anwsthesias without apparent injury. 

Circulatory system has apparently been normal. 

Marital History—Patient was married when 25 years of 
age and has had six children. They were born during her 
24th, 26th, 2th, 32d, 35th, and 38th years. During her 
13d vear she had a miscarriage. 

Genito-Urinary history is unimportant. 

Gastro-Intestinal System.—Twelve vears ago she began to 
have pain in left epigastric region, and to vomit small amounts 
The material was not frothy. Her 
At St. Joseph’s 


of purplish material. 
gastric svmptoms gradually became worse, 
there are ward notes frequently to the effect that “ patient is 
nauseated, and vomits small amounts of blood, and complains 
of pain in stomach.” Vomiting gave relief. After leaving 
St. Joseph’s Hospital, September 8, 1905, her stomach symp- 
In November, 1906, she was admitted 


The stomach symp- 


toms did not improve. 
to the Women’s and Children’s Hospital. 
During the later part of January, 1907, she 
After dis- 
charge from the hospital she remained in bed most of the time 


toms persisted, 
became nervous and anxious to return home. 


with persistence of gastric symptoms, until she re-entered 
the Women’s and Children’s Hospital for the second time on 
the 16th of April, 1907, in the service of Dr. John J. Buett- 
ner, having been away about 24 months. Symptoms of ano- 
rexia, nausea, vomiting, and pain in head and back became 
worse, and on August 13, 1907, Dr. R. C. MacLennan per- 
formed a posterior gastroenterostomy. A cicatricial band was 
found on the lesser curvature and anterior surface causing 
She was dis- 


an hour-glass shape. An ulcer was also found. 


charged September 19, 1907, with a persistence of the pain im 


] 
| 
} 
t 
{ 


SerpTeMBER, 1910. | 
her stomach. About four months later (January 27, 1908) 
she was readmitted to the Women’s and Children’s Hospital 
for the third time complaining of pain in her side, headache 
and nervousness. Dr. T. H. Halsted examined her stomach 
with a gastroscope, but no ulcer was observed (February 27, 
re was spasm of the cardiac orifice, and much 


1908). The 
Subsequent 


bloody, dark brown, material was aspirated. 
gastroscopic examination was negative. She was discharged 
March 24, 1908. Three months later (July 5, 1908) she re- 
entered the Women’s and Children’s Hospital for the fourth 
time complaining of pain in her stomach, On gastroscopic 
Halsted reports that “a gray scar with a 
On July 10, 


1908, Dr. Sears performed a laparotomy, but no evidence of 


examination Dr. 
small reddened inflamed area” was observed. 


an ulcer was seen—from external examination; a few ad- 
hesions were broken up. She recovered and was discharged 
August 15, 1908, apparently improved. 

when 18 


Organs.—Following typhoid fever 


she had considerable bowel trouble. and for the 


Intestinal 
vears of age, 
last »4 vears, she has had hamorrhoids, but they have caused 
her little discomfort. Dur- 
ing the last vear and a half the bowels have been irregularly, 
frequently 


There has been some bleeding. 


loose, and constipated. The stools have been 
Joody, and sometimes apparently only blood was passed. 

She was readmitted to the Women’s and Children’s Hos- 
pital for the fifth time (October 2, 1908) complaining of 
“tenesmus, diarrheea, pain in rectum and nervousness.” A 
clamp and cautery operation for hemorrhoids was performed, 
and she was discharged October 13. Her symptoms returned 
and April 15, 1909, she was readmitted for the sixth time 
complaining of “ pain across the front of her stomach.” Dur- 
ing the next few days she vomited some blood. It was found 
that placebos would relieve her pain, but she insisted upon 
Mav 1, 1909, a laparotomy 


was performed and incidently the spleen was observed to be 


another exploratory operation. 


enlarged, but otherwise nothing abnormal was apparent. Sub- 
sequent to this operation the vomiting decreased, but pain in 
the back persisted. She was discharged August 7, 1909. 
\fter leaving the Women’s and Children’s Hospital, the 
stools hecame worse. A specimen of feces was sent to Dr. 
Wm. A. Groat at the Svracuse Medical College for examina- 


tion, Follow ing is a copy of his report: 


October 30, 1909. 


Liquid stool containing large amount of bloody mucus in lumps 
and shreds and some clear mucus. Fecal matter in smail lumps 
and flocculi. Odor foul and putrid. 

Chemical Examination.—Bilirubin present. Occult blood test 
positive in liquid portion and fecal lumps, mucus portion ex- 
cluded. 


Microscopical Rxamination—Mucus portion contains blood 
corpuscles and mucus. No amebae. Fecal portion contains 


hormal vegetable debris with a few striated meat fibers. No 
parasites or ova. 
Wittram A. Groat. 


he stool was then given by Dr. Groat to the Bacteriolo- 
Typhoid bacilli were 


gical Department for examination. 


JOHNS HOPKINS HOSPITAL BULLETIN. 281 


found in large numbers.* The patient entered the Women’s 
and Children’s Hospital for the seventh time November 7, 
1909, complaining of “ pain in stomach, frequent headaches, 
and loose stools.” 

Physical Examination.—She is a sparely nourished woman ; 
skin and mucous membrane pale; headache is frontal; glasses 
apparently do not fit her; lungs negative; heart slightly 
dilated and pulse is irregular; no murmurs; three linear scars 
on abdomen, one in median line just below xiphoid process, 
the other two are just to the right of this scar. She com- 
plains of pain in the region of the outer scar. There are no 


rose spots. Liver margin is at costal border. No jaundice. 


Examination of spleen and kidneys is negative. Temperature 
is normal, 

Her temperature was taken every two hours for four days. 
It ranged up to 99° F. once, and down to 97° F. twice. 

Treatment.—Dr. Buettner tells me that as soon as it was 
determined that typhoid organisms were found constantly in 
patient’s stool, she was given 15 grains of urotropin three 
times a day for two weeks. Then as recommended by Crowe ' 
the dose was increased to 75 grains of urotropin a day. 
She soon began to complain of painful micturition, so that 
the large doses were discontinued after three or four days. 
After leaving the hospital (December 7, 1909) the large doses 
of urotropin were again attempted, but were discontinued 


No de- 


crease could be detected in the number of typhoid organisms 


upon the immediate return of the same symptoms, 


eliminated in the stools. 

An attempt was made to plant 2B. coli in the lower bowel 
in the hope that it would overgrow the typhoid organisms. 
The method was as follows: As she had been troubled with 
constipation for a time, and resorted to rectal irrigation for 
relief, a flask containing about a pint of a bouillon culture of 
B. coli was prepared, and she was instructed to supplement 
the rectal irrigation, by allowing a portion of the B. coli cul- 
ture to flow up into the bowel. This procedure was to be 
repeated on four successive days. The reaction was imme- 
diate; the patient began to feel ill, had headache, and some 
fever, so that she could not be persuaded to continue the use 
of the culture. The constipation was improved for a time, 
but the typhoid organisms persisted in the stools. About the 
middle of January * Lacto-Bacillen ” tablets were viven to 
the patient, with apparently some improvement, for a time, 
in the action of the bowels, but no permanent relief was 
obtained. 

During the period from December 


5, 1909, to February 2, 
1910, the patient was given autogenous typhoid vaccines, at 
intervals of one to two weeks, and the bactericidal power of 
her blood was examined at frequent intervals. The last in- 
jection of vaccine was on February 2, 1910, because on Feb- 
ruary 9, and subsequently, no typhoid organisms could be 
found in her stools. 

The changes in the bactericidal power of the patient’s blood 
are of special interest. As it is difficult to see how the 


* Subsequent examination of the urine showed that it contained 
no typhoid organisms. 
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administration of urotropin or the ingestion of “ Lacto-Bacil- 
alTeet 
patient's blood, the remarkable changes have been attributed 


len” tablets could the amboceptor content of the 


to the vaccimes administered. 
Summary.—The important points in the case are: 
(1) History of typhoid fever thirty years ago. 


(2) Possible reinfection five vears ago. 


RECORD 1. 


Dec. 5, 1909. 

Plates 1 2 3 4 5 6 7 8 9 
Few colonies 
on plates. | 
| 
; 
Many colonies { | 


diarrhoea 


and bloody stools for four years. 


History of gastro-intestinal disturbances, 

(4) Diseovery of typhoid bacilli in the stools in almost 
pure culture. 

(5) Disappearance of typhoid bacilli from stools during a 
course of active immunization to typhoid bacilli, 

It is now proposed to report the result of the examination * 
of the serum of the patient, we have above mentioned, during 
a course of active immunization with autogenous typhoid 


vaccines, 


RECORD 2. 


Dec. 15, 1909. 
Plates 1 2 3 t 5 6 7 Ss 9 
| 
Few colonies | 
on plates. 
| 
| 
Many colonies 
on plates. + 4 


Revorrt oF OBSERVATIONS ON CASE. 


On December 5, 1909, a specimen of patient’s bleod was 


examined. The amboceptors were only numerous enough to 
be manifest in dilutions between 16 and 40 (Record 1). 

Hahn has pointed out that the serum of normal people and 
those suffering from other diseases than typhoid fever, has a 
bacteriolytic power less than 1 to 40, but in a few cases it 
may be as high as 1 to 1000, 


* For method used see note on Technique at end of article. 
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On December 15, 1909, 10 days after the last examination, 
a sample of blood was obtained, and the amboceptor content 
determined to be about as first indicated (Record 3 

So that these first two investigations, show that the hae. 
tericidal power of the blood of a typhoid earrier, as ¢ Xamined 
in vitro, may be about the same as that of a normal indj. 


vidual. 
RECORD 3. 
3, 1909, 


Plates 1 2 3 4 5 6 ; 3 9 


Few colonies 
on plates. | 


Many colonies 
on plates. 


The second part of our problem concerns itself with the 
bactericidal power of the blood during a period of immuni- 
zation. The first injection of 25 million autogenous typhoid 


vaccines was made December 5, 1909. No reaction in the 


patient was observed. Ten days later, the blood was examined 
again and no change was found, At this time 75 million 
killed bacteria were injected into the subcutaneous tissue over 
Patient 


the biceps. There was a slight reaction next day. 


was restless: arm was sore: and there was a red area around 


point of inoculation. 
RECORD 4. 
JAN. 7, 1910. 


Plates 1 2 3 4 5 6 7 8 9 


Few colonies | | 


7 


on plates. | 


Many colonies 


on plates. | 


On December 23, 1909, 12 days after the second injection 
a sample of blood was obtained and the amboceptors were 
found markedly increased (Record 3). 

They were so numerous that a dilution of 800 to 1600 
At this time, 300 mil- 
lion vaccine organisms were injected subcutaneously into the 
Patient was 


showed a marked bactericidal power, 
other arm. The reaction was more pronounced. 
arm was painful, slight redness around point of 
On January 7, 1910, 15 days later, her blood 


restless 
inoculation, 
was again examined and dilutions of 1600 to 8000 showed 


very inarked bactericidal power (Record 4). 
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At this 100 raillion killed bacteria were injected, and 


on January 20, 1910, or 13 days later her blood was again 
examined. We obtained what, at first sight, was a disap- 
yointing result (Record 5). 

Apparent) the greater the amount of serum used the less 
was the bactericidal power, but on examination this proved 


to be a typical Neisser-Wechsberg phenomenon in which the 
RECORD 5. 
Jan. 20, 1910. 

Plates 1 2 3 4 5 6 


| 
Few colonies | 
on plates. 


Many colonies 


on plates. | 


amboceptor content of the blood was so much in excess of 
complement that the complement was deviated from its nor- 
mal course, so that the antigen-amboceptor-complement com- 
plex could rarely occur. For example, if there were five 
acteria, 10 amboceptors and five complement bodies, the 
amboceptors would attach themselves to all the bacteria and 
have five left; the complement bodies would attach themselves 
to the amboceptors, and the chance that one complement body 
would attach itself to an amboceptor which was attached to a 
acillus would be one-half; so that only half the bacteria 


RECORD 6. 
Fen. 2, 1910. 


Plates 1 2 3 4 5 6 7 8 9 
Few colonies 
on plates. 
Many colonies 
on plates. | _ + 


would be killed. We know that this diversion of complement 
was not due to anticomplement of normal serum because it 
had not occurred at previous examinations. ‘That it was also 
hot due to anticomplement formed during immunization 
would seem to be supported by the fact that at about this 
time the typhoid organisms disappeared from the stool, and 
further that deviation of complement did not subsequently 
occur. Hence, instead of being disappointed with this record, 


we were pleased to find the amboceptors present greatly in- 
crease, a bactericidal titer of at least 16.000. 


On the day in which the last sample of blood was obtained, 


A small 


abscess formed on the arm, which was opened January 29, 


the patient was given 500 million killed bacteria. 


after which it rapidly healed. 

On February 2, 1910, 18 days later, the patient’s blood was 
examined and the bactericidal power was found much re- 
duced (Record 6). 

A dilution of only 160 to 400 would show bactericidal 
power. This sample was examined again and the above 
record was found to be correct. At the time the sample was 
obtained 1000 million killed bacteria were injected, and on 
February 9, seven days later a sample was obtained which 
showed a bactericidal power of only 16-40, practically the 
same as when immunization work began (Record 7 and 8). 

On March 7, 1910, 26 days later, patient’s blood serum was 
examined, and the bactericidal power was found unchanged. 

The general chart presents in a connected form the treat- 
The cross- 


ment, and results of the treatment of this case. 


RECORDS 7 AND 8. 
Fes. 9, 1910. 


Mak. 7, 1910. 


Plates 1 2 } 4 5 6 7 8 9 
Few colonies 
on plates. 
| 


Many colonies 
on plates. 


marks at the top of the chart indicate the time at which 
vaccines were given. The number of organisms injected are 
also indicated. 

The heavy black line represents the change in amboceptor 
content of the blood. 

The black discs represent the stools in which the typhoid 
organisms were found in almost pure culture. The white 
discs represent the stools in which no typhoid bacilli could 
be found. A similar examination on March 10 and May 18 
was likewise negative. 

The dotted line represents the agglutinating power of the 
patient’s serum. This power corresponds to that brought out 
by other observers, namely that in chronic carriers the power 
is low. Most of the time, this patient’s serum in dilutions 
of 1 to 50 would agglutinate B. typhosus in about one hour. 
But, during the period of declining bactericidal power the 
agglutinating power becomes evident in dilutions of 1 to 500 
in one hour. This increase in agglutinins rapidly came back 
to its usual amount when the bactericidal power had com- 
pletely subsided. 

When we examine the patient clinically we find that no 
more typhoid organisms can be found in the stool. This 
disappearance of typhoid organisms followed the high bacte- 
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serum. Again it was on January 21— 


-that the patient 


ricidal titer of her 
just at the peak of the bactericidal power 
suffered a severe nervous shock, produced by the death of her 


father. Whether or not this had anything to do with the 
decrease of bactericidal bodies I do not know, but mention it 
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merely as a point of interest. It is more probable that their 


decrease is the same phenomena that occurs in normal typhoid 


cases, that recover. This curve is very similar to those of 


Denison. Hence, it would seem that the vaccines stimulated 
the body to the elaboration of antibodies similarly to that of 
a normal typhoid case. (In comparing this curve with that 


on Chart IL] it will be necessary to note that the unit of the 
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ordinate on the General Chart is 150, while on Chart [II it is 
10,000. The abscissa on each chart is the same. ) 

From a therapeutic point of view the dosage is of interest. 
Apparently the doses of 500 and 1000 million were not of 
Indeed the bactericidal power of the 
Whether 
or not this is an anaphylactic phenomena remains for future 


benefit to the patient. 
blood dropped at once after their administration. 
The smaller dose of 


experimentation to decide. 25 million 


apparently did not do much good, It is after the administra. 
tion of 75 million up to 400 million that the greatest benefit 


was accomplished. * 


Cone.usions. 


The results of this work may be thus briefly summarized, 

1. The bactericidal power of the blood-serum of a typhoid 
earrier may be that of a normal person. 

2. A typhoid carrier may be actively immunized to B. 
lyphosus by the use of autogenous vaccines, and in so doing 
the bactericidal substances in the blood may be markedly 
increased, 

3. A typhoid carrier if vaccinated so as to bring about an 
inerease of bactericidal substances may cease to harbor the 


typhoid bacillus. 

t. The best therapeutic dose, from an investigation of one 
case, seems to be 75 to 400 million. 

[ have to thank Dr. John Buettner for the opportunity to 
study this case, and for his untiring assistance in securing 
material for investigation. [I am also under great obligation 
to Prof. H. S. Steensland for critical examination and timely 
helpful suggestion. I am also indebted to officers and trus- 
tees of the University for reference literature, laboratory facili- 


ties, and time to work upon this problem. 


IV. TECHNIQUE. 
(1) PREPARATION oF AUTOGENOUS TYPHOID VACCINE. 
A typhoid colony is selected from a plate, made for examination 
Two slant agar tubes are inoculated. After 24 
10 ce. of sterile normal salt solution 


of the stools. 
hours’ incubation at 37° C., 
is decanted into one of the culture tubes. The surface of the 
medium is rubbed over with a platinum wire. When the growth 
is apparently entirely removed, the suspension is decanted into a 
second tube. The growth is detached from the medium as before. 
The suspension is decanted into a sterile test tube containing about 
3 ec. of sterile beads. The cotton plug is then replaced and after 
heating the upper part of the tube in a gas flame to kill any or- 
ganisms that might be adherent on the inside, the tube is placed 
upright in a water bath at 60° C. The suspension is heated for 

* Aug. 1, 1910. After the patient left the hospital last December 
she persistently complained of pains in the region of the gall 
bladder, and since this paper was prepared her symptoms became 
more acute, and early in July she again entered the Hospital for 
Women and Children. Dr. George B. Broad performed a chole- 
The gall bladder was found distended and adhesions 
No gall stones were present. 


Cystostomy 
were noted about the common duct. 
The adhesions were removed and the gall bladder drained. A 
culture was taken from the normal-looking bile. No typhoid 
organisms could be found. The patient made an uninterrupted 
recovery, and now states that she “ feels better than she has for 


years.” 
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25 minutes (this being found to be sufficient heating to prevent 
further growth of the bacteria). To insure sterility, the emulsion 
is incubated 24 hours. Then a tube of bouillon is inoculated from 
the suspension. If at the end of another 24 hours, no growth 
appears in the bouillon tube, the suspension is examined to deter- 
mine the number of bacteria per cubic centimeter. 

The method of enumerating the bacteria is that used by Wright. 
A sterile rubber stopper is substituted for the cotton plug, and 
the emulsion is shaken vigorously for five minutes to break up 
any clumps of bacteria. The beads assist materially in this mat- 
ter. A capillary pipette is prepared. A mark is placed on the 
«lass near the top of the capillary portion of the tube. A rubber 
tube is attached to the large end of the pipette, and the other end 
of the rubber tube is placed in the observer’s mouth. Draw the 
bacterial emulsion up to the mark above indicated. Then, after 
puncturing the finger of a normal person so that there is a large 
drop of fresh blood, draw a little air into the pipette, and then 
draw blood up to the mark mentioned. Remove the pipette from 
the drop of blood. The blood is then drawn up into the bulb, then 
expelled on to a clean glass slide. The mixture of blood and sus- 
pension is then drawn up into the pipette and expelled several 
times. Then a drop is placed upon a clean slide—near one end. 
The end of another slide, held at an angle of 45° with the first 
slide, is placed in the drop of blood-suspension-mixture and is 
then steadily drawn toward the long end of the first slide. This 
leaves an even, smooth smear, which dries rapidly in the air. 

For the method of staining the smear I am indebted to Dr. 
Wm. A. Groat, of the Department of Chemical and Microscopical 
Diagnosis. A 1° solution of yellow eosin and a 1% solution of 
methylene blue (‘fiir Bakteriologie’) is made with methyl 
alcohol. The eosin solution is applied to the smear for 30 seconds; 
then decanted. The smear is then blotted with fine filter paper. 
The methylene blue solution is next applied for 45 seconds, de- 
canted, and blotted as before. The slide is washed in a beaker 
of distilled water for a few seconds until the general appearance 
of the smear is a pink purple. Having the smear prepared, the 
next step is to proceed with the counting. 

For this purpose, the eye piece of the microscope is removed 
and with a wax pencil a sharp square is drawn on the under sur- 
face of the lower lens. The eye piece is then returned to the 
microscope. The smear is placed under the oil immersion and a 
certain number of erythrocytes and bacteria are seen within the 
square, made by the wax pencil. The cells that are contained in 
the square, and those that touch two sides of the square are 
counted and recorded in a column, Also the number of bacteria 
observed in the same area is recorded in another column. Fifteen 
such fields are thus counted. The sum of the column of red cells 
is divided by the sum of the column of bacteria. Then, if 5,000,000 
(the number of erythrocytes in 1 cmm. of normal blood) is 
divided by the quotient, and this quotient is multiplied by 1000, 
the product is the number of bacteria in 1 cc. of suspension. 
Having determined the number of bacteria in 1 cc. the amount 
necessary for the appropriate dose may be readily determined. 


(2) DETERMINATION OF BACTERICIDAL Power or BLoop-SeRuM. 


The method of estimating amboceptors in a patient’s blood is 
that of Neisser as modified by Denison.2 Neisser’s method has 
been described by several observers so that the reporting of my 
technique is a repetition of that which has already been recorded. 
My reason for reporting it is to make the record of my work com- 
plete in as great detail as possible, for only by so doing is made 
possible a comparison of the results on the same problem by dif- 
ferent observers. 

Materials Required.—The glass-ware necessary consists of 10 
Sterile Petri dishes (each having an internal diameter of about 
9em.), 15 test tubes (10x 1.5 cm.). These tubes are to be plugged 
with cotton and sterilized by dry heat. There must be two pi- 
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pettes for collecting blood. These are made from a glass tube, 
having a 3 to 4 mm. bore. The tube is melted at one point and 
drawn down to capillary size. Then the tube is melted again at 
about 5 cm. from the previously melted area and drawn down to a 
capillary as above. The capillaries at each end are then broken 
at a point about 3 cm. from the constriction. A second tube is 
prepared similar to this tube except that it is twice as long. Both 
pipettes are sterilized by passing through a gas flame. 

The next piece of glass-ware, is what Denison calls a pistol 
pipette. A glass tube having a bore of about 5 mm. is drawn out 
toa capillary. This is then broken off at a point about 4 cm. from 
the constriction. This makes a tube with a capillary end, of 
which the capillary is 4 cm. in length. Now break the tube 
at a point 20 cm. from the constriction. Ata point 5 cm. from the 
large end of the tube bend the tube about 35°. The whole tube is 
now sterilized and the long end placed in a sterile test tube. A 
rubber bulb is next slipped onto the short arm of the tube. This 
makes a convenient instrument for measuring drops of a liquid in 
a precise manner. 


CHART I. 


SCHEMA FOR MAKING PROPER DILUTIONS OF BACTERIA, AMBOCEPTOR 
AND COMPLEMENT. 


2 | | Sas | Sas | | ge 
2 2 | 822 853 | £63, | | 35 

1 | 9 l | 6 1-16 

2 | 6 4 6 1-40 

3 | 8 2 6 1-80 

4 9 1 6 1-160 

5 | 6 4 6 1-400 

6 | 8 + a 2 va 6 1-800 

Ti 1 6 1-1600 

8 be 2 6 1-8000 

9 9 1 6 1-16000 
10 10 6 Control-0 
is | 9 1 1-1000 
14 D4 

| 


In collecting blood from the patient, it is customary to cleanse 
the lobe of the ear with 80% alcohol, then to puncture the ear 
with a sterile lance. One end of the small capillary pipette above- 
mentioned is applied to the point of puncture. The tube will 
rapidly fill with blood by capillary attraction. Next, both ends 
of the tube are sealed in a flame, care being taken to warm the 
blood as little as possible. 

If it is desired to use the native complement in the experiment, 
the blood must be examined within two days. Otherwise, Neisser 
has shown that the blood may be kept in cold storage and exam- 
ined at the convenience of the investigator. As is well known, 
amboceptors are much more viable than complement. Hence com- 
plement must be obtained fresh for each experiment. For this 
purpose the blood of a normal rabbit is obtained in the same 
manner as above described, just before it is needed. The blood 
from the same rabbit was used throughout the whole series of 
experiments. 

Ten tubes, each containing 10 cc. of fresh nutrient agar-agar 
are required for plating purposes. 

Typhoid bouillon culture is a 24-hour growth of our laboratory 
stock culture. 

Procedure.—The 15 test tubes are numbered and placed in a 
rack in series. The first 9 tubes are used for holding the patient’s 
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serum, complement, and bacterial suspension during incubation. 
The 10th tube is a control. The 11th, 12th and 138th are diluting 
The 14th tube is used to hold the complement and _ bac- 
The 15th tube is for holding the pistol pipette in 


tubes. 
terial mixture. 
order to keep it sterile. 

The tubes are all charged with plain bouillon in sufficient 
amounts to make the required dilution. See Chart I. 

Having placed the required amount of bouillon in each tube, 
next prepare the proper dilution of the serum by placing 1 drop 
of the patient’s serum in tube No. 1, and another drop in tube No. 
11. This makes a dilution of 1 to 10 in each tube. After rinsing 
out the pipette with bouillon, place a drop from No. 11 in No. 
Again rinse pipette and 

This makes a dilution 


12. This makes a dilution of 1 to 100. 
then place a drop from No. 12 in No. 13. 
of 1 to 1000. Again carefully rinse pipette and place the diluted 
serum just prepared into tubes No. 2 to No. 9, inclusive, as indi- 
cated on Chart I. 

Now prepare the complement-bacterial mixture as follows: 
Test tube No. 14 already contains 54 drops of bouillon, add to this 
6 drops of serum from the blood of a normal rabbit. Rinse pi- 
pette. Place one drop of a 24-hour bouillon culture of B. typhosus 
in about 10 ec. of bouillon. Mix thoroughly. Place 12 drops of 
this new typhoid bouillon preparation in tube No. 14. This tube 


CHART II. 


Plates 1 2 3 t 5 6 


Few colonies [ 
on plates. 


Many colonies 
on plates. 


will then contain 54 drops of bouillon, 12 drops of bacterial sus- 
pension and 6 drops of rabbit serum. Hence the dilution of the 
complement (rabbit serum) will be 1 to 12. Now add 6 drops of 
this mixture contained in tube No. 14 to each of the first 10 tubes 
mentioned on Chart I. The proper dilutions of patient’s serum, 
complement and bacteria will then have been prepared. Tube 
No. 1 contains a dilution of patient’s serum 1-16. Tube No. 2 
contains a dilution of patient’s serum 1-40, ete., until tube No. 9 
The con- 


contains a dilution of the patient’s serum 1 to 16,000. 
trol tube contains no patient’s serum. The 10 tubes are now 
placed in the incubator for 3 hours, 

The next step is the plating. For this purpose have 10 sterile 
plates, and 10 test tubes each containing 10 ce. of nutrient agar- 
agar. Melt the agar-agar, cool, and allow to stand in the water 
bath at 45° C, 

When the above-mentioned preparations have stood in the incu- 
bator for 3 hours, they are removed and thoroughly shaken. Then 
into each tube of bacterial mixture, decant a tube of melted agar- 
agar medium; this in turn is decanted into a Petri dish. The 
Petri dish is then given the number indicated by the number of 
the tube. When the agar-agar in all the plates has hardened suf- 
ficiently, they are inverted so that the condensation water will 
run down into the cover. To prevent drying and at the same time 
to collect the water of condensation, a convenient method is to 
place in the inverted lid a square of filter paper (about 5x5 cm.) 
on the middle of which is placed a drop of glycerine. The Petri 
dish is always kept inverted so that the medium does not become 


contaminated. It has the advantage over the brick covers, that it 
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keeps the chamber moist and does not dry the medium. Incubate 
18 to 24 hours at 37° C. Then arrange the plates in series 
ing to their number. Record the relative number of 
estimated by comparing each plate with the control. 
pares a record card like the following—Chart II: 
The top of the card inicates few colonies, the bottom of the 
card indicates many colonies on the plates. The plates 
sented by vertical lines. Each plate is represented by 


accord- 
colonies as 
Denison pre. 


are repre. 
he line of 
The record is indicated by placing a dot 


corresponding number. 

on the line near the top or bottom according as the number of 
colonies recedes or approaches the number of colonies on the con- 
trol plate. The individual colonies are not counted, but are esti- 
mated by the eye. This is found to be more satisfactory and just 
as reliable as counting each colony. When the record for the 


CHART III. 


Curve Suowine Ravip Rise AND FALL OF AMBOCEPTORS IN A Cage 
or Fever. DENISON’s CASE 6. 


series of plates is complete the different points on the record card 
are connected so that a curve is formed. The number of the line 
on which the curve first leaves the base line indicates the dilution 
of the serum at which a bactericidal action of the serum is just 
For example, the above record of plates shows that the 
Consult 


evident. 
bactericidal properties are first evident on line No. 4. 
Chart I and observe that No. 4 has a dilution of serum 1 to 160. 
Then 160 will be the bactericidal titer for the particular serum 
under examination. 

If a series of observations on the serum of a patient be made 
during the course of a disease, the fluctuation of the bactericidal 
power of the serum of the patient may be indicated by a curve. 
This may be illustrated by such a curve taken from Denison’'s 
paper (Chart III). I have modified the curve in this way: The 
ordinates are made proportional to the bactericidal titer instead 
of indicating them by figures. This makes the form of the curve 
evident at once. 

In reviewing this technique, it will be recalled that certain 
points have been rather arbitrarily indicated—for example, the 
number of drops of rabbit serum, and the amount of bacterial 


n December 1907 an. 
Seale 
}=10000 
| K 16th dey of disease 
\ 
\ 
| \ 
200,0004 | 
| 
100,0004 \ 
\ 
| \ 
| 


234 


ibate 
cord- 
aS as 
pre- 


the 
epre- 
1e of 
dot 
of 
con- 
esti- 
just 
the 


ASE 


SepreMBER, 1910. | 


suspension used, ete, There is a reason for using definite quan- 
tities of the various ingredients. The amounts have been deter- 
mined by experiment to be the proper proportion of bacteria, am- 
poceptor and complement in order to yield the best results and to 
avoid diversion of complement as much as possible. For when- 
ever diversion of complement occurs, it will be necessary to deter- 
mine whether it was due to bacterial ambocepter, anti-complement 
of normal serum, or the anti-complement of an immune serum 
(A. Lipstein®). Hence for the sake of precision the method 
as stated has been adopted. 

It is stated that the serum of some normal rabbits has a bac- 
tericidal power for B. typhosus, and that this power varies with 
the season, being greater in winter than in summer. Our experi- 
ments occurred during the winter months, and the serum from a 
single rabbit was used. And an examination of our records indi- 
eates that the serum of the rabbit employed had no bactericidal 
power for B. typhosus. 

It has been shown that the amount of complement used in these 
experiments is very important. If the complement be relatively 
too small for the amount of amboceptor present Neisser has shown 
‘hat a decrease of bacteriolysis will occur due to “diversion of 


complement.” One of my records is explained by such a supposi- 


tion. Neisser points out that 5 drops of normal rabbit serum 
contains sufficient complement for 1 drop of serum from a patient. 
In my experiments the amount of patient’s serum examined in 
each series varies from 1 drop to .001 of a drop. The amount of 
serum containing complement in each tube is half a drop. 

In these experiments inactivation of the patient’s serum was 
not necessary. Denison points out that a series of sera with and 
without inactivation were run parallel and no difference in the 
readings could be detected. This is probably due to the coarseness 
of the technique. 

Neisser’s method of determining amboceptors has been criticised 
by stating that the decrease of colonies on plates might be due to 
the agglutination of the bacteria into a few clumps; so that each 
colony instead of representing a single organism might really be 
due to several organisms. Neisser shows that the essential point 
is this, that in a series of plates in which no foreign complement 
is added to the fresh immune serum, the bactericidal power is 
manifested only in a small degree, i. e., in proportion to the na- 
tive complement present; whereas, in a parailel series, in which 
the conditions are identical except that complement is added, the 
bactericidal power is much increased. Now, the agglutinins in 
each case are the same in amount. If they were a contributing 
cause to the decrease in number of colonies in the last case they 
ought to have manifested a similar activity in the first case. But 
they did not produce a decrease in the number of colonies in the 
first case, hence we conclude that they are not at least a large 
factor in these experiments. 

The question, as to the relative merits of the drop and pipette 
measurement methods, appears to be a personal matter rather 
than one of merit. Neisser pointed out that his method, at best, 
is only a rough approximation, hence it seems that the method 
which the observer feels he can do the best, is the one for him 
to use, 

The question regarding the best method for determining the 
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number of colonies on the plates has arisen. If the exact number 
of organisms that are put into each test tube where the bacteri- 
cidal effect is brought about, could be determined, then the count- 
ing of the colonies on the plates should be the method pursued. 
But, since the exact number of organisms subjected to bactericidal 
activity is not known, the determination of the exact number of 
colonies on a plate is useless labor. The nearest approach to 
approximation is the evident relative diminution in number of 
colonies, which is apparent without actual counting. The result 
from naked-eye comparison of the plates is a more satisfactory 
approximation than the comparison of counted colonies—which 
in itself is an approximation, when large numbers are concerned. 
The naked-eye comparison is as good as any method at present 
used, and is sufficient. 

In Neisser’s original paper he pointed out that it was necessary 
to have several controls. For instance, a control to establish the 
sterility of the immune serum. Another to establish the sterility 
of the rabbit serum, and a third to determine the number of or- 
ganisms put on each plate. Of course the last control is neces- 
sary, and is our No. 10. But if the immune serum is secured with 
aseptic precautions, and is preserved in cold storage until used, 
and if the rabbit serum is secured with similar precautions, these 
controls ought not to be necessary. Again unless the technique 
in collecting the serum is grossly imperfect, the number of organ- 
isms which enter by contamination would be few, and their mul- 
tiplication during the three hours’ incubation would hardly be 
sufficient to be important in modifying the results of the experi- 
ment. This point regarding the controls is a plea for a precise 
technique which will not be encumbered by unnecessary require- 
ments. 

It is often stated among clinicians that it is not necessary to 
perform such elaborate methods to determine whether or not a 
vaccine is beneficial. They say “ watch the patient.” Now, it is 
this kind of work that has brought about the present state of un- 
certainty in regard to the value of vaccines. It is easy for a skep- 
tical person to reply that the patient would have recovered any- 
way without the use of vaccines. On the other hand, when a 
chronic case shows antibodies below a certain amount for a con- 
siderable time, and then when vaccines are given shows a rapid 
increase of antibodies, with recovery; when such data is avail- 
able, the value of vaccines will be clearly established. 

Again, the changes that are occuring among the antibodies of a 
patient are not always apparent in physical signs, and it cannot 
but be a source of encouragement to the physician as well as the 
patient to know that they are increasing even though their pres- 
ence is not physically in evidence at the time. 
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THE ASSOCIATION OF PSORIASIS WITH JAUNDICE. 


By W. H. Hieerns, M. D., 


Former House Medical Officer, the Johns Hopkins Hospital ; 


The frequent association of psoriasis with the so-called 
systemic diseases has been noted by different observers for a 
number of years. Many have attempted to trace out its etiol- 
ogy by studying the relation to other conditions. On account 
of this, the literature is filled with the histories of various 
constitutional affections accompanying this eruptive lesion. 
The present consensus of opinion seems to be that although 
the parasitic theory is very plausible and perhaps probable, 
yet one cannot fail to see other pathological conditions of a 
constitutional nature existing in the body in many of the 
cases. For instance, according to Hilbing (1), psoriasis has 
been observed more or less frequently with pulmonary tuber- 
culosis, syphilis, diabetes, arthritis and in persons of a neuro- 
pathic constitution. 

On the other hand, the cutaneous manifestations in icterus 
have been recognized for quite a long time. In 1882, Fahre 
(2) described at length the various eruptions which included 
urticaria, miliary rouge, lichen planus, furuncles, erysipelas 
and xanthelasma. Since then others have been observed, such 
as herpes zoster, eczema, dermatitis exfoliativa, measles, scar- 
let fever, ete. Of these the urticarial rash is probably the 
most common. 

It is the purpose of this article to add to the above list of 
skin lesions complicating jaundice, another one hitherto not 
reported. Only the salient points in the histories are given in 
the following brief review of each case. 

The first patient was a woman—age 45—who entered the 
sanitarium three years ago. Her history and physical exam- 
ination were that of chronic fatigue. There was no history 
of any previous skin disease. A few days after admission she 
had a sudden attack of severe pain in the right hypochon- 
drium radiating to the right shoulder. In a short while the 
stools became acholic, bile was present in the urine and a well- 
marked jaundice appeared over the body. There was a slight 
elevation of temperature and intense itching. After a period 
of twelve to fifteen days, the icterus gradually faded away, but 
with this disappearance there developed a generalized diffuse 
eruption characterized by small patches of scaly maculo-papu- 
lar elevations typical of psoriasis. After three weeks, all the 
lesions disappeared and the skin assumed its natural condition. 
(Unfortunately other details cannot be given on account of an 
incomplete history). 

The second case entered the sanitarium last winter, male, 
age 27, medical number 4570. His chief complaint was jaun- 
dice and breaking out on the skin. The past history was en- 
tirely negative. The present illness began four weeks ago 
with diarrhoea, nausea and a general feeling of malaise. The 
temperature was 100° F. At this time there was a faint icteroid 
tint, becoming very pronounced in four days. Two days later 
a few scaly papules appeared on the wrists, which in a short 
period became general. On admission the skin and conjunc- 
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tive were decidedly yellow. Scattered over the trunk, arms 
and legs—both on the flexor and extensor surfaces—there wag 
a diffuse maculo-papular eruption. It was non-inflammatory, 
in places confluent, forming large well-defined patches. The 
various reddish areas were covered by silvery scales which on 
removing left bleeding points. There was considerable itch- 
ing. The lesion was most marked on the chest, the skin in the 
axillee being almost entirely covered by the confluent eruption, 
The genitalia were also involved, but to a less degree. The 
urine showed the presence of bile, but otherwise was negative, 
The stools were clay-colored. The patient was discharged four 
weeks later with no jaundice and with a very marked improve- 
ment in the psoriasis. A report from him six weeks later 
states that the eruption still persists, but to a less degree. 

In these two cases we have a very interesting and apparently 
similar condition. In view of the fact that the underlying 
cause of psoriasis is not definitely established, the appearance 
of this generalized eruption with a systemic toxemia may 
throw some light on its etiological basis. Neither case had 
ever had psoriasis, but both developed a similarly distributed 
eruption with the jaundice. Quoting from Stelwagon, “ pso- 
riasis lesions are noted to form sometimes along the line or at 
the points of mechanical irritation.” It is conceivable that 
the possible scratching incident to the jaundice may have 
eaused sufficient irritation to bring about the cutaneous mani- 
festations, but the wide area involved seems to preclude such 
an idea. 

The not infrequent occurrence of psoriasis with glycosuria 
may be explained in a similar manner, as in both conditions 
there is a deposit of foreign elements in the skin. However, 
until the true etiology of this malady is definitely established, 
the relation of the above diseases cannot be accurately deter- 
mined. 

I am indebted to Dr. C. P. Emerson for his permission to 
report these cases. 
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PEMPHIGOID ERUPTIONS IN TYPHOID FEVER. 
By W. H. Hieerns, M. D., 
Former House Medical Officer, the Johns Hopkins Hospitat, Assistant Resident Physician, Clifton Springs Sanitarium, N.Y. 


The cutaneous manifestations in typhoid fever have become 
in recent years the subject of a very close analysis. The great 
variety of these lesions make a most fascinating study from a 
dermatological point of view. In the long list of complications 
some more or less rare or anomalous eruptions are found. 
Among these pemphigus may be mentioned as a distinctly 
uncommon one. 

It is the object of this paper to report briefly two cases of 
typhoid fever showing a pemphigoid eruption during the 
course of the disease. In looking over the literature, one is 
impressed by the extreme rarity of this condition and the 
paucity of the writings bearing upon this subject. In not a 
single treatise upon typhoid fever is pemphigus included 
among the eruptive complications. In a very excellent thesis, 
Monnier (1) discusses pemphigoid eruptions associated with 
the so-called eruptive fevers, but typhoid is not considered 
among them. Cabiran (2) in 1879, and Da Costa (3) in 
1899, made an exhaustive study of the cutaneous phenomena 
in typhoid fever, each describing fully the common as well as 
the uncommon eruptions. In neither of these reviews, how- 
ever, is the interesting condition taken up which forms the 
subject matter of this article. The only well-authenticated 
case recorded in the Surgeon-General’s Catalog was reported 
by de Santi (4) in 1880. A synopsis of the history is as 
follows : 


A very robust plethoric male adult entered the hospital ap- 
parently on the fourth day of his illness. There was a high 
grade of toxemia manifested by hyperpyrexia, stupor, persistent 
headache and diarrhea with some distention. On the seventh 
day, a profuse crop of rose spots appeared over the abdomen. On 
the twelfth day, the general condition became decidedly worse 
and over the buttocks, flanks, and thighs there was for the 
first time a pemphigoid eruption characterized by about twenty 
bulle varying in diameter from 4 to 10 mm. They overlaid 
normal skin and were composed of a simple pellicle of epidermis, 
some being filled with a clear fluid, while others contained a 
purulent material. This eruption existed for four days or until 
his death. At autopsy there were found in addition to the 
typhoid lesions a capillary bronchitis and a parenchymatous 
nephritis. 


In the 2191 cases of typhoid fever treated at the Johns 
Hopkins Hospital, up to September, 1909, there have been 
two showing this pemphigoid eruption. The first one (5) is a 
particularly interesting case and will be referred to at the con- 
clusion of this report. ‘The history and physical examination 
are as follows: 


Lewis R., Hospital No. 20,507, white, age 39, admitted Septem- 
ber 4, 1897. The significant points in his past history are an attack 
of typhoid fever four years ago lasting for three months and 
malaria for several seasons. He was a laborer on a Maryland farm 
and exposed daily to the sun. He entered the hospital complain- 
ng of dumb chills, fever, diarrhea and sore throat. 


His present illness dated back for about seven weeks. During 
the early part of this period a numb-like feeling, general malaise 
and heat of the sun prevented him from working more than one- 
half of the time. One week ago his condition became worse. 
His diarrhea which began at the onset now caused him to have 
seven or eight stools in the twenty-four hours. There was no 
associated abdominal pain nor blood in the stools. Two days 
ago his throat became sore and his sister says he talks thicker 
than usual and is becoming deaf. No nose bleed nor headache. 
Appetite has been very poor. 

Physical examination.—Patient is a poorly nourished man with 
sandy hair. His sun-burned face, open mouth, sallow complexion 
give to him a rather apathetic expression. Eyes are dull, pupils 
react normally. Lips are rather blue, mucous membranes pale. 
Tongue coated white, bright red and inflamed and slightly fissured 
around the dorsum. Posterior pharynx is dull white and is 
crossed by several large blood-vessels giving it the appearance of 
an old chronic catarrh. Neck is reddened by the sun with well- 
marked dermatographia. Over the backs of both hands are two 


large patches covered by scabs, probably an infected dermatitis, 
as he says they came from scratching. This condition has been 
present for five weeks. Liver dulness normal, Spleen just pal- 
pable. Urine and blood are negative. The Widal positive. The 
examination was otherwise normal. 

On the sixth day after admission there appeared on the dorsum 
of the right hand a subcutaneous collection of blood elevating 
the skin about 0.5 cm. and measuring about 1.5 cm. in diameter. 
The contents of this bleb consisted of a yellowish, thick material, 
showing microscopically many pus cells, a few red blood cells and 
a few chained cocci (?). The patient stated that the dry crusts 
were the remains of other bull# similar to the one described. He 
continued to be dull and heavy, running very irregular fever 
and a pulse around 100. Two or three “suspicious” spots 
appeared in the flank. After a relapse of three weeks, his con- 
dition improved gradually and he was discharged well seven 
weeks after admission. At this time only a few crusts remained 
on the hands. 


The second case gave the following history: 


Mary H., Hospital No. 65,106, white, age 17, admitted August 
24, 1908, on what was apparently the sixth day of the disease. 
She complained of headache and soreness in the abdomen. This 
patient was extremely toxic, developing a marked grade of delir- 
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ium and a cholecystitis shortly after her admission. On the 
twenty-second day there was a very extensive furunculosis in- 
volving the neck, arms, the buttocks and back. Seattered among 
these infected areas and especially over the fore-arms was a 
primary skin lesion of a bullous type accompanied by a very 
slight superficial inflammatory reaction. Each bleb was round 
and elevated, varying in size from 1.5 mm. to 1 em. in diameter. 
They were discreet and well defined bearing no relation to the 
hair follicles. In some of these vesicles, the fluid was clear, 
while in others it was distinctly purulent. There was no asso- 
ciated pain nor hyperesthesia. (See photograph.) After a 
prolonged convalescence, the patient recovered. At the time of 
discharge practically all of the vesicles had disappeared. 


The question which naturally arises is what possible relation 
may this complication bear towards the general course and out- 
come of the disease? On aecount of the limited number of 
eases which have been reported, only a tentative deduction 
may be made as to the prognosis. All three cases had at least 
me other complication, and in two of them, the bullous erup- 
tion appeared during the height of the disease and was aecom- 
panied by other signs of severe toxwmia. It is interesting to 
note that in the two extremely ill patients, the distribution 
was more or less general, while in the least toxie, only the 
dorsa of the hands were involved. tn analyzing the history 
and physical findings of this latter case, No. 20,507, one can- 
not refrain from surmising whether we are dealing with a tvpe 
of pellagra rather than a complication of typhoid. Although 
the diagnosis was made by Dr. Osler in 1897, the previous 


ACROMEGALY AND GOTTERE. 


By W. 


history of typhoid, the present illness, physical eXamination 
and the veneral course of the disease present a more tvpical 
picture of the former than the latter malady. Unfortunately, 
the patient has been lost sight of and it is not known whether 
other svmptoms developed later or not. 

Pemphigus itself is classed among the uncommon. skin 
lesions, and judging from this review it is an extremely rare 
occurrence with typhoid fever. However its infrequen v will 
undoubtedly become less marked as the cases become more 
closely studied. In conclusion one may make the assertion, 
although based upon the observations of only three cases, that 
the occurrence of a pemphigoid eruption in the course of 
typhoid fever is an omen of rather grave significance. 

[am indebted to Dr. L. F. Barker for permission to report 


these cases. 
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Special Features, Symptoms and Complications. 


REPORT OF A CASE. 


Grove, M. D., 


Former Medical House Officer, The Johns Hopkins Hospital ; Assistant Resident Physician, Clifton Springs Sanitarium, 
Clifton Springs, N.Y. 


Acromegaly has been scientifically known since 1886 when 
Pierre Marie described two cases of his own and others in the 
literature. Lt is a comparatively rare disease, only 262 cases 
with 77 autopsies being on record in 1902 (Woods Hutchi- 
son). In addition to the constant finding of lesions in the 
pituitary body, 12 out of the 24 cases in which the thyroid 
was examined showed a hypertrophy of that gland. In a con- 
dition as rare as this one, any case which seems to throw some 
light on the subjeet should be recorded, and it is the associa- 
tion with the acromegaly of several other interesting features 
that prompts me to present this history. [ consider it unneces- 
sary to give a bibliography with the report of a single instance 
and refer those interested to a complete bibliography on the 
subject in Dock’s excellent article on acromegaly.’ 

The case is that of a white woman, aged 47, general num- 
ber 3520, who was admitted to this sanitarium complaining of 
exhaustion and a swelling of the neck. 

In the family history of the patient the only important 
features are that the father died of pulmonary tuberculosis 


and the mother of gall stones, 


' Dock—Acromegaly—Osler’s Modern Medicine. 


In the past history of the patient the fact that she never 
menstruated is very important. The rest of her past life 
is not significant. Fifteen years ago the patient had a severe 
attack of influenza from which she recovered very slowly, An 
external strabismus of the right eve has existed since early 
childhood. The patient has always been more or less con- 
stipated. 

Present Illness.—Two years ago the patient first noticed a 
swelling of the neck. his did not trouble her much until 
about one year ago when she commenced to have difficulty 
with breathing. During the last vear the tumor has grown 
progressively larger and at present the patient wears a No. 15 
collar. During the last three or four years the patient has 
noticed that her hands and feet were growing larger, the size 
of her gloves increasing from 6 to 8 during this time and the 
size of her shoes from 6 to 74. She has not noticed any differ- 
ence in the size or shape of the head, although her husband 
states that he has noticed a difference in the shape of the 
patient’s nose, it being broader at the base. ‘The patient dloes 
not think she has increased in height during recent vears. 


She has not noticed any progressive nervousness and does not 
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complain of headache. She does complain of considerable 
exhaustion and of chronic constipation. 

Physical Examinaiion.—The appearance of this patient is 
absolutely typical and the diagnosis was made on inspection. 
The patient is a woman of very large, angular frame, 5 feet 
11 inches in height and weighing 167 pounds. The head is 
very large, square and heavy in appearance. The patient gives 
a distinct impression of gawkiness. The nose is large and 
heavy at its extremity. The lower jaw is large, square and 
rather heavy and the lips are prominent. The cheek bones 
are not partic ularly prominent. There is present a consid- 
erable external strabismus of the right eye. No evidence 
of hemianopsia can be found on rough testing. The ex- 
amination of the left eye with the perimeter shows a slight 
limitation of the peripheral field of vision (Fig. 1). The 
peripheral field of the right eye could not be obtained because 
a the external strabismus, although the eye is not completely 
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Fic. 1.—Perimeter chart of the left eye. 


blind. A decided spacing of the teeth in both upper and 
lower jaw is noticed, 

The skin, on the whole, is decidedly sallow and very dry. 
The mucous membranes are quite pale. The tongue, thick 
and with indented edges, is covered with a thin moist grayish 
coat. The throat is negative and the tonsils cannot be made 
out. 

There is no enlargement of the lymph glands of the neck. 
There is present a very positive enlargement of the thyroid 
gland, which seems to affect the whole gland, but especially 
the right lobe. The isthmus also is enlarged and has a tense 
elastic feeling. Both lobes are smooth with the exception of a 
nodule at the upper pole of the right lobe. No bruit or pulsa- 
tion can be made out over the gland. 

The pulse is 76 to the minute, regular in force and rhythm, 
of normal volume and tension. The vessel wall is not sclerosed. 
The systolic blood pressure averages 138 mm. Hg. 

The lungs were entirely negative. 

Heart—The point of maximum impulse is easily located on 
inspection in the 5th interspace 8.5 cm. to the left of the mid- 


‘ternal line and about 2.5 em. medial to the left mammilary 
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line. Deep cardiac dulness extends 11 cm. to the left in the 
fifth, and 5 cm. to the right in the third interspace. At the 
aortic area there is a soft systolic blow accompanying the first 
sound; the second aortic is relatively more accentuated than 
the second pulmonic. At the apex there is a faint systolic 
blow, heard also slightly beyond the point of maximum im- 
pulse. Otherwise the heart sounds are clear. 

The abdomen is negative. The liver reaches just to the 
costal margin in the right mamillary line and its edge is dis- 
tinctly palpable as it descends on inspiration. The kidneys 
and spleen are not palpable. 

The right hand is out of all proportion with the right fore- 
arm, measuring 22.5 cm. in circumference not including the 
thumb. The fingers are almost uniform in circumference and 
very thick. The relative proportion of the hand is good. The 
feet also are considerably increased in size. The toes are all 
enlarged and slightly clubbed. The nails are small in com- 
parison to the size of both the fingers and toes. 

The urinary findings are absolutely negative. The patient’s 
blood showed 77 per cent hemoglobin, 4,472,000 red blood 
corpuscles, 5280 white blood corpuscles, and a practically nor- 
mal differential count with the exception of a slight relative 
increase in the large mononuclear and eosinophilic elements. 


Polymorphonuclear neutrophiles ......... 65% 
Small mononuclear cells................. 20% 
Large mononuclear cells................. 10% 
Polymorphonuclear eosinophiles ......... 5% 


In order to study the general metabolism of the patient she 
was placed upon Folin’s standard diet for five days, the daily 
amount being as follows: 


Eggs (white and 450 gm. 
Hortick’s malted milk. 200 gm. 
Extra drinking water daily............ 900 ce. 


My analyses of this food showed that it contained daily about 
16.9 gm. nitrogen and 11.6 gm. sodium chloride. The total 
urine was examined each day for chlorides as NaCl, urea, am- 
monia, and total nitrogen. The feces were saved for five days 
and at the end of that time were carefully evaporated with 
alcohol and examined for their total nitrogen content. The 
patient’s weight at the beginning and at the end of the five 
days was the same, 167 pounds. The following table will 
explain itself and gives the results of these analyses: 

Chlo- Total 


Date “Urine. elie Urenin Fidesas N- in 
1909 ince. gravity gem. gm. gm. ingm. 
Aug. 20...1850 1014 10.471 21,271 0.377 12.950 
Aug. 21...2230 1014 12.800 25.199 12.934 
Aug. 22...1870 1015 13.015 26.941 0.338 10.098 
Aug. 23...1680 1016 14.446 25.200 0.800 -720 


Aug. 24...1140 1024 13.465 30.780 0.527 7.980 


Total for 5 days 64.197 5.303 
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Total nitrogen in food in & GAYS. 84.500 gm. 
Total nitrogen excreted in urine and feces in 5 days.. 69.500 gm 

Nitrogen apparently stored by the patient........... 15.000 gm. 
Amount of chlorides as NaCl in food in 5 days....... 58.000 gm. 
Amount of chlorides excreted in urine in 5 days...... 50.682 gm. 
Chlorides apparently stored by the patient........... 7.318 gm.’ 


The feces were not examined for chlorides and it is pos- 
sible that a very small amount may have been present there, 

It will be seen by consulting this table that there was ap- 
parently a slight retention of chlorine in this patient. The 
relations of the urea to the ammonia output were fairly con- 
stant throughout and practically normal. 

After five weeks a partial thyroidectomy was performed 
under local anesthesia (cocain and novocain) by Dr. M. B. 
Tinker. The lower pole of the right lobe was found to extend 
3 to 4 em. below the left clavicle and behind the sternum, but 
A eyst 
containing about two ounces of colloid material was removed 
from the left lobe. The patient made a good post-operative 


the lobe was freed and removed without difficulty. 


recovery. 

The removed right lobe was about the size of a Bartlett pear 
and measured 8.5 x 7.5.x 3.5 em. It was decidedly cystic and 
much colloid material oozed from the cut surface. Several 
areas of calcification were seen in the tumor. Microscopic 
examination of parafin sections of the tissue placed it con- 
clusively in the class of simple colloid goitres. I was unable 
to find any areas of hyperplasia of the exophthalmie type. It 
is particularly interesting and significant that with a hyper- 
secretion of the pituitary gland we so often find, as in this 
case, a hyposecretion of the thyroid gland. 


* The total N determinations were made by the Kjeldahl method. 
The ammonia determinations were made by the Schiffer modi- 
fication of the Schléssing method. The chlorides were determined 
by Arnold’s modification of Volhardt’s method. Those interested 
can find a full description of these methods in Emerson, C. P.-— 
Clinical Diagnosis, 2d Ed. 
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The X-ray examinations of the patient’s hands and feet 
showed the typical bony changes of acromegaly. The X-ray 
examination of the head gave only inconclusive evidence of 
the enlargement of the pituitary gland. 

In conclusion it seems to me that these are the important 
features of this case. We have here a very definite cage of 
acromegaly associated with an enlargement of the thyroid 
gland of the cystic colloid type and a probable absence op 
atrophy of the ovaries (total absence of menstruation), | 
present the case merely because of the rarity of the condition 
and because of the interesting associated features of the cage, 

I wish to take this opportunity of thanking Dr. Charles P. 
Emerson for permission to study and report this interesting 
case. 

CORRESPONDENCE. 

THE MEAD REPRINT OF SERVETUS’ 
CHRISTIANISMI RESTITUTIO. 

To the Editor of the Johns Hopkins Hospital Bulletin. 


Dear Sir: In your issue of January, 1910, page 10, Professor 
Osler, in his excellent lecture on Servetus mentions that the Medi- 
cal Society of London’s copy of “Christianismi Restitutio,” by 
Servetus, the Mead reprint, could not be found. This was so at 
the time, but on July 15 I fortunately came across the volume 
which had been misplaced some years previously. 

I am, dear sir, Yours faithfully, 

GEORGE BETHEL, 
Registrar and Librarian of the Medical Society of London. 


NOTES AND NEWS. 
WARREN TRIENNIAL PRIZE. 

This prize for 1910 was awarded to Dr. George H. Whipple, As 
sociate Professor of Pathology, The Johns Hopkins University, 
and Resident Pathologist, The Johns Hopkins Hospital, by the 
Visiting Physicians and Surgeons, and the Trustees of the Massa- 
chusetts General Hospital, for his essay entitled “‘ The Pathogene 
sis of Icterus.” 
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I. A Bacteriological and Clinical Study of a Series of Seventy- 
four Cases of Diarrhea in Children. By J. H. Mason 
Knox, Jr., M. D., and Epwin H. Scuorer, M. D. 
Il. An Analytical Study of Acute Lobar Pneumonia in the 
Johns Hopkins Hospital, from May 15, 1889, to May 15, 
1905. By J. A. CHararp, M. D. 
Ill. A Pathological Analysis of 195 Cases of Lobar Pneumonia. 
By MARSHAL FaByan, M. D. 
IV. The Leucocytes in Acute Lobar Pneumonia. By J. A. 
CuHatarp, 
VY. An Analytical Study of Terminal Pneumonia. By J. A. 
CHATARD, M. D. 
VI. The Termination of Pneumonia in Cases with Recovery. By 
CuarLes P. Emerson, M. D. 
VII. Acute Endocarditis with Lobar Pneumonia. By Harry T. 
MARSHALL, M. D. 


VIII.. Acute Pericarditis Complicating Acute Lobar Pneumonia 
By J. A. CHararp, M. D. 
IX. Empyema in Acute Lobar Pneumonia. By Tuomas Me 
CrakE, M. D., F. R. C. P. 
X. Peripheral Venous Thrombosis in Pneumonia with Report 
of Three Cases and a Review of Those Previously Re 
corded. By WALTER R. STerner, A. M., M. D. 
XI. Pneumococcie Arthritis. By CAmpsett P. Howarp, M.D. 
XII. Pneumococcus Meningitis. By Frepertc M. Hanes, M. D. 
XIII. Delayed Resolution in Lobar Pneumonia. By THOMAS 
McCrakg, M. D., F. R.C. P. 
XIV. Skin Transplantation. With a Review of 550 Cases at the 
Johns Hopkins Hospital. By Joun Sraice Davis, M. D. 
XV. Epidemic Cerebrospinal Meningitis and Serum Therapy at 
the Johns Hopkins Hospital. By Frank J. SLADEN, M. D. 
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